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ENERGY AND WATER DEVELOPMENT
APPROPRIATIONS FOR 2015

TUESDAY, APRIL 8, 2014.

ENVIRONMENTAL MANAGEMENT FY 2015 BUDGET

WITNESS

DAVE HUIZENGA, ACTING ASSISTANT SECRETARY, ENVIRONMENTAL
MANAGEMENT, DEPARTMENT OF ENERGY

Mr. SiMPSON. I would like to call the hearing to order.

Sorry, we are about five minutes late starting, but good morning,
everyone.

We have before us today David Huizenga, Senior Advisor for En-
vironment Management to the Secretary of Energy. We welcome
you back to this Subcommittee.

Mr. Huizenga, we greatly appreciate the work you have done
over the past two years. Leading a program that is fraught with
such daunting technical, management, and regulatory challenges is
no easy task. We look forward to your testimony on these impor-
tant cleanup activities.

The budget request for the Office of Environmental Management
totals $5.6 billion, $209 million, or a 3.5 percent decrease below the
fiscal year 2014 enacted level. I do not include in those figures the
$463 million for a federal contribution to the Uranium Enrichment
Decontamination and Decommissioning Fund that has served to
mask the reductions in the request for the department’s cleanup
activities.

The department is currently facing some very difficult challenges
in its cleanup program. What has been proudly referred to in the
past as the nation’s only operating repository, the Waste Isolation
Pilot Plant, is currently not operating. The recent activities at
WIPP are very serious, and by all accounts are likely to have a sig-
nificant impact on conduct of the operations there. We hope to hear
more from you today on how you are ensuring the safety of the
public and our workers, as well as how the events at WIPP will im-
pact cleanup plans there and at other sites. The public’s faith and
confidence in the department’s ability to protect public health and
the environment as it carries out its mission is at stake.

That confidence will be particularly important as the department
enters into negotiations to modify its cleanup agreements. The de-
partment has either already missed, or is poised to miss, cleanup
milestones at a number of sites. As a result, the department is
looking to change the terms of its cleanup agreements so that it
can move forward with more feasible plans. If those proposals are
to be considered credible, the department must address an embed-
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ded culture that has allowed poor project management and weak
quality practices to impact progress.

We are eager to hear what progress you have made to change the
course of this program so that the department can safely and reli-
ably meet its commitments.

Please ensure for the hearing record that responses to the ques-
tions for the record and any supporting information requested by
the Subcommittee are delivered in final form to us no later than
four weeks from the time you receive them. I also ask that if mem-
bers have additional questions they would like to ask, to submit
them to the Subcommittee for the record, and that they do so
please by 5 p.m. tomorrow.

With those opening statements, I would like to yield to our rank-
Lng member, Ms. Kaptur for any opening comments that she might

ave.

Ms. KAPTUR. Thank you, Mr. Chairman, and welcome, Mr.
Huizenga for being here today. It is good to see you again. And
thaﬁk you for taking time to discuss the environmental program
with us.

Obviously, your program has massive challenges and responsibil-
ities, and the legacy of the Manhattan Project is an obligation we,
as a country, must continue addressing. One of the supplements to
our hearing notes this morning, obviously, showed the historical
cleanup sites and the sites remaining, and I think overall we have
to say the country has made enormous progress, and we want to
hear about that progress today. You are one of the stewards of that
effort, and a most important one.

The recent shutdown, however, of the Waste Isolation Plant and
the changes the department is pursuing at Hanford are illustrative
of not only the dangers posed by remaining materials, but also the
technical and budgetary challenges that further complicate the
eventual success of your department’s efforts.

Further, I have lingering concerns about the department’s safety
culture. With such a critical mission at stake, the work environ-
ment at your sites must ensure employee concerns are addressed
inka timely manner and without fear of retribution, for heaven’s
sake.

Given the constrained fiscal environment, it will be crucial that
all resources are employed to their fullest potential. In this austere
budget setting, issues of project management and corporate govern-
ance are increasingly vital to the success of the department’s mis-
sion. The department must follow through with strong leadership
and fundamental management reform, and failing to do so will sig-
nificantly inhibit the execution of this mission, as well as the de-
partment’s credibility.

I hope that you will take some time today to update us on your
actions in this regard, and I look forward to our discussion today.

Finally, Mr. Huizenga, I would like to thank you, your staff, and
OMB—and yes, you heard that correctly, OMB—for partially ad-
dressing my concerns about Portsmouth funding. Last year, the
site had a $44 million shortfall, in large part because of reduced
proceeds from uranium tailings. And I worked with the chairman
and our Senate colleagues to ensure that layoffs due to funding
shortfalls in 2014 would not occur. The budget request for 2015 has



3

increased appropriated funding for the site by $22 million in rec-
ognition of the softness in the uranium market.

As you know, the site is not in my district, but it is in my state,
in one of the highest unemployment counties in the country. Ohio
cannot afford additional job losses, and I appreciate your attention
to these concerns as we move forward on many fronts, certainly in
the strategic battles arena.

Thank you, Mr. Chairman, for the time, and we look forward to
your testimony.

Mr. SiMPsSON. Thank you.

Mr. Huizenga.

Mr. HuizeNGA. Thank you, Mr. Chairman. Good morning to you
and to Ranking Member Kaptur and other members of the Sub-
committee. I am pleased to be here today to represent the Depart-
ment of Energy’s Environmental Management Program, to discuss
the many positive things that we have been doing under this pro-
gram, what we have achieved, and what we plan to accomplish
with the 2015 budget request.

The request of $5.62 billion will allow the Environmental Man-
agement Program to continue the safe cleanup of the environ-
mental legacy brought about from five decades of nuclear weapons
development and government-sponsored nuclear energy research.
The request, as you noted, Mr. Chairman, includes $4.865 billion
for defense cleanup activities and $463 million for the defense con-
tribution to the UED&D fund, should Congress reauthorize the
fund. The request also includes $531 million for the Uranium En-
richment Decontamination and Decommissioning cleanup activities,
and $226 million for nondefense environmental cleanup activities.

EM continues to pursue its cleanup objectives guided by three
overarching principles. Most importantly, we will continue to dis-
charge our responsibilities by conducting cleanup with a safety-first
culture that integrates environmental, safety, and health require-
ments and controls into all of our work activities. After safety, we
are guided by a commitment to comply with our regulatory and our
legal obligations. And finally, to be good stewards of the financial
and natural resources entrusted to us.

This year marks the 25th anniversary of the Environmental
Management Program, and we have achieved a great deal in that
time. When EM was created in 1989 as Representative Kaptur has
just pointed out, it was charged with cleaning up 107 sites across
the country with a total area equal to Rhode Island and Delaware
combined. In the 25 years since, EM has completed 91 of those
sites and made significant improvements and progress on the re-
maining 16. Sites like Rocky Flats in Colorado and Fernald in
Ohio, both of which were once housing large industrial complexes,
are now wildlife preserves that are also available for recreational
use.

In December, at the East Tennessee Technology Park in Oak
Ridge, we completed the demolition of the K25 building. With the
congressmen, we were able to spend some time together seeing the
progress we made on what was once the largest building under one
roof in the world.

The President’s 2015 budget request will allow us to continue to
make significant progress in our ongoing cleanup mission. To pro-
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vide just a few specific highlights of what we will do with the 2015
request, with these funds we will complete the treatment of
900,000 gallons of high-level liquid waste in Idaho. They will allow
us to empty the four remaining sites’ aging waste storage tanks.
We will continue construction of the waste treatment immobiliza-
tion plant which will allow progress to immobilize the Hanford
tank waste into a solid glass form for permanent disposal.

Consistent with the department’s objective to immobilize that
waste as soon as practicable the 2015 budget includes funding for
the preliminary design of the low activity waste pretreatment sys-
tem. We will also complete clean up of the bulk of the more than
500 facilities along the Columbia River. At Oak Ridge in Ten-
nessee, we will complete the preliminary design for outfall 200
mercury treatment facility, while continuing to develop the tech-
nologies needed to ultimately characterize and remediate mercury
in the environment. And at the Savannah River site in South Caro-
lina, we will immobilize and dispose of over a million gallons of lig-
uid tank waste and bring the site’s high-level waste mission to ap-
proximately 50 percent completion.

Before I close, I would like to update you on the situation at
WIPP. I'm sure you know, we have had two recent safety events
at the facility. The first occurred on February 5, when flammable
residues on the surface of a salt truck did catch fire. The second
occurred late in the night of February 14th. It was a radioactive
contamination event in which some contamination became airborne
underground. Although no one has been harmed by either event,
we take both very seriously and are committed to identifying, ac-
knowledging, and fixing any underlying shortfalls in our policies or
practices. In the meantime, the contamination event does have the
potential as you noted to potentially affect other sites where they
are currently packaging transuranic waste for disposal at WIPP.
We are working to assess potential impacts and make contingency
plans to mitigate those impacts when necessary.

In closing, I am honored to be here today representing the Office
of Environmental Management. EM is committed to achieving our
mission and will continue to apply innovative cleanup strategies to
complete our work safely, on schedule, within cost, thereby dem-
onstrating a value to the American taxpayers. We have made sig-
nificant progress in the last quarter century, and our 2015 budget
request will allow us to capitalize on our past investments and suc-
cesses.

Thank you, and I will take any questions that you may have.

[The information follows:]
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Written Statement of David Huizenga
Acting Assistant Secretary for Environmental Management
United States Department of Energy
Before the Subcommittee on Energy and Water Development
Committee on Appropriations
United States House of Representatives

April 8,2014

Good morning Chairman Simpson, Ranking Member Kaptur, and Members of the
Subcommittee, Iam pleased to be here today to represent the Department of Energy’s (DOE)
Office of Environmental Management (EM). [ would like to provide you with an overview of
the EM program, key accomplishments during the past year and what we plan to accomplish
under the President’s $5.62 billion Fiscal Year 2015 budget request.

Overview of the EM Mission

EM’s mission is to complete the safe cleanup of the environmental legacy resulting from five
decades of nuclear weapons development and government-sponsored nuclear energy research.
This year is an important milestone year for EM. Fiscal Year (FY) 2014 marks 25 years of
solving the legacy environmental problems from the Manhattan Project and Cold War. This
environmental legacy includes over 90 million gallons of radioactive wastes stored in aging
tanks, thousands of tons of spent (used) nuclear fuel (SNF), over ten-thousand containers of
excess plutonium and uranium, over five-thousand contaminated facilities, millions of cubic
meters of contaminated soil and billions of gallons of contaminated groundwater. EM was
originally charged with the responsibility of cleaning up 107 sites across the country with a total
area equal to Rhode Island and Delaware combined.

In the 25 years since it was created, EM has made significant progress in this cleanup mission,
completing 91 sites and significant portions of the remaining 16. Since 1989, EM has completed
almost $144 billion worth of cleanup work. Sites like Fernald in Ohio and Rocky Flats in
Colorado, both of which once housed large industrial complexes, are now wildlife preserves that
are also available for recreational use. At the Idaho National Laboratory, we have
decommissioned and demolished more than two million square feet of excess facilities, and
removed all EM special nuclear material (e.g., enriched uranium) from the state. At Savannah
River, we have produced over 3,700 canisters of vitrified high-level waste and closed six of the
site’s underground storage tanks. At our Portsmouth, Ohio and Paducah, Kentucky, sites, we
have designed, constructed and now operate two facilities to convert over 60,000 cylinders of
depleted uranium hexafluoride into a more stable form suitable for beneficial reuse or disposal.

Across the EM complex, our progress in footprint reduction is significant. Since EM began
tracking this performance goal in 2009, we have achieved a footprint reduction of roughly 74
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percent. We began tracking with approximately 931 square miles. Now, we are down to less
than 300 square miles. And progress continues. These are just a few examples of our significant
achievements over the past quarter century.

EM Cleanup Objectives and Priorities

EM continues to pursue its cleanup objectives guided by three overarching principles. Most
importantly, EM will continue to discharge its responsibilities by conducting cleanup within a
“Safety First” culture that integrates environmental, safety, and health requirements and controls
into all work activities. We are proud of our safety record, which shows injury rates that are
significantly lower than the averages in comparable industries; these rates continue to fall thanks
to ongoing efforts to strengthen our organizational safety culture,

After safety, we are guided by a commitment to comply with our regulatory and other legal
obligations, and to be good stewards of the financial resources entrusted to us. We manage these
priorities within a framework of nuclear safety orders, legally binding cleanup agreements, and
best business practices. We focus the majority of our resources on the materials that contain the
highest concentrations of radionuclides and other hazardous materials and wastes. In addition to
these priorities, EM is committed to investing in the development and deployment of sound
technology as a way to reduce costs and fulfiil our critical mission.

Before discussing key recent and planned accomplishments, I want to update you on the situation
at the Waste [solation Pilot Plant (WIPP) in New Mexico. As I am sure you know, we have had
two recent safety events at WIPP, The first occurred February 5™ when flammable residues on
the surface of a salt truck came into contact with a heat source and ignited. The second, which
occurred late on the night of February 14”’, was a radioactive release event at WIPP, in which
some contamination, primarily americium, became airborne underground. The facility is
equipped with a continuous air monitor, which detected the contamination and triggered the
underground ventilation system to begin filtering air before it left the underground facility. The
filters are performing as designed.

To date, preliminary sampling results taken from on and around the site indicate the underground
contamination event has not created any health risks for workers or the public. This includes
those workers who tested positive for contamination, which was slightly above normal
background levels. On April 2, we sent two successive teams into the WIPP underground to
conduct preliminary investigations in a portion of the non-disposal area. As anticipated, the
teams found no contamination in the immediate area. This was an important step toward
additional entries into the mine to allow for further exploration. In the meantime, the event has
the potential to affect other DOE sites that were preparing transuranic wastes for disposal at
WIPP. We are working to assess potential impacts and make contingency plans to mitigate those
impacts to the extent possible.
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We take both events very seriously and are committed to identifying, acknowledging and fixing
any underlying shortfalls in our policies and processes. 1 am proud of the way the DOE team is
responding to these events. In the wake of the radioactive release event, everyone has becn
working together to assess the situation, develop solutions and identify the lessons that can be
learned.

Key Recent and Near-Term Accomplishments

1 would like to take this opportunity to highlight a number of EM’s most recent
accomplishments, as well as those we plan to accomplish in the remainder of FY 2014.

Cleanup activities — We continue to make significant progress in our transuranic-waste disposal
program. For instance, in 2013 we shipped approximately 2,500 cubic meters of transuranic
waste to WIPP from the Idaho National Laboratory’s Advanced Mixed Waste Treatment Project,
which has logged more than 15.1 million work hours since the last injury or illness resulting in
time away from work. WIPP has now received more than 11,000 shipments and permanently
disposed of more than 89,000 cubic meters of transuranic waste. At the Savannah River Site, we
have produced over 3,700 canisters of vitrified high-level waste, converting it to a solid-glass
form safe for long-term storage and permanent disposal. We have now completed over 45
percent of the site’s high-level-waste mission, and closed two more underground storage tanks a
year ahead of schedule, bringing the total number of closed tanks to six. At Moab, we have now
shipped well ovcr 6 million tons, or more than 40 percent, of the site’s uranium mill tailings to
the disposal site, and treated more than 200 million gallons of contaminated groundwater,
preventing 795,000 pounds of ammonia and 3,950 pounds of uranium from reaching the
Colorado River.

Contract and Project Managemeni — Our cleanup progress depends in large part on a broad array
of contractors, as well as the successful planning, construction and operation of large, often first-
of-a-kind, projects and facilities. We continue to emphasize continuous improvement in our
contract and project management by, for example, requiring more upfront planning, ensuring
federal project directors and contracting officers are well trained, improving our cost-estimating
capabilities, conducting more frequent project reviews, selecting proper contract types, and tying
fees to final outcomes. Our efforts continue to generate significant, positive results. For
instance, we negotiated a contract modification for the Salt Waste Processing Facility at the
Savannah River Site that includes a cap on completion costs, provides incentives for cost
savings, and gives DOE a share of any savings achieved. In a separate projcct at the Savannah
River Site, we recently completed two additional low-level salt-waste disposal units seven
months ahead of schedule and for $8 million less (about 10 percent) than the anticipated total
cost of $76.5 million. We are improving our management of the Waste Treatment and
Immobilization Plant (WTP) project at Hanford, including holding the contractor accountable for
self-identification of issues to help ensure resolution as early as possible.



Highlights of the FY 2015 Budget Request

The FY 2015 budget request for EM is a net $5.62 billion. The request includes the proposed
reauthorization of the Uranium Enrichment Decontamination & Decommissioning Fund and the
defense deposit of $463 million. The budget request for EM is comprised of $4.86 billion for
defense environmental cleanup activities (not including the fund deposit of $463 million), $226
million for non-defense environmental cleanup activities, and $531 million for Uranium
Enrichment Decontamination and Decommissioning Fund cleanup activities. With the requested
funding, the EM program will continue making progress in the radioactive liquid waste treatment
program, approach a successful end to the legacy transuranic waste mission, and continue to
make significant progress in the decontamination and demolition of the thousands of buildings
and supporting infrastructure that occupy our remaining cleanup sites.

To provide just a few specific highlights, under the President’s FY 2015 budget request the EM
program will complete the treatment of 900,000 gallons of liquid radioactive waste at Idaho,
emptying the last four of the site’s aging waste storage tanks. The FY 2015 budget request
supports the ongoing construction of the Waste Treatment and Immobilization Plant (WTP) to
process and immobilize the Hanford tank waste in a solid glass form safe for permanent disposal.
Consistent with the Department’s objective to immobilize waste as soon as practicable while
resolution of technical issues continues, the FY 2015 budget includes support for analysis and
preliminary design of a Low Activity Waste Pretreatment System.

At Oak Ridge, we will proceed with the cleanout and demolition of the K-27 and K-31 facilities
at the East Tennessee Technology Park, the last two major facilities at a site that once contained
nearly 600 separate facilities, including K-25. At Hanford, we will complete cleanup of the bulk
of the River Corridor’s more than 500 facilities, leaving only the 324 Building, 618-10 and 618-
11 Burial Grounds, and 300-296 Waste Site as the primary projects to be addressed after FY
2015. And at Paducah and Portsmouth, we will convert and package over 30,000 tons of
depleted uranium, reaching 10% completion of the conversion mission. Depending on our
ability to restore full operations at WIPP quickly or institute other mitigation measures, we will
also achieve significant milestones in the legacy transuranic waste program, pursuing 100
percent completion at Savannah River and reaching 90 percent completion at Idaho, 88 percent
completion at Oak Ridge, and 77 percent completion at Los Alamos.

Budget Authority and Planned Accomplishments by Site

Idaho National Laboratory, Idaho
(Dolars in Thousands)

$391,993 $372,103
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Kev Accomplishments Planned for FY 2015

» Complete the treatment of 900,000 gallons of sodium-bearing radioactive waste, the last
of the radioactive liquid waste at the Idaho site

+ Initiate activities to clean and close the last four of the site’s radioactive liquid waste
tanks

o Complete the exhumation of transuranic waste in the seventh of nine areas in the
subsurface disposal area and ship the waste to the Waste Isolation Pilot Plant, achieving a
completion rate equal to about 58 percent of the project’s total land area

¢ Continue processing contact-handled transuranic (CH-TRU) waste at the Advanced
Mixed Waste Treatment Project, bringing total CH-TRU prepared in FY 2015 for offsite
disposal to 4,500 cubic meters

* Continue groundwater monitoring and subsurface investigations, analyzing contaminants
and transport mechanisms to the Snake River Aquifer

¢ Continue retrieval and onsite transfer of Experimental Breeder Reactor II fuel and receipt
of Domestic Research Reactor and Foreign Research Reactor Fuel

Portsmouth Gaseous Diffusion Plant, Ohio
(Dellars in Thousands)

$221,804

$199,465

Key Accomplishments Planned for FY 2015

Continue operations of the depleted uranium hexafluoride (DUFs) conversion facility at an
optimum level of throughput, packaging the converted material for eventual beneficial reuse
or disposal

Complete the removal of contaminated process gas equipment from one of three Gaseous
Diffusion Plant process buildings, as well as offsite disposal of the resulting waste

Convert and package over 13,000 tons of depleted uranium for final disposition

Complete sufficient design and evaluation work to allow a final regulatory decision on the
proposed On-Site Waste Disposal Cell and begin construction if final approval is obtained
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Paducah Gaseous Diffusion Plant, Kentucky
(Dollars in Thousands)

$324,524 $269,773

Key Accomplishments Planned for FY 2015

Continue operations of the DUF¢ conversion facility, with an emphasis on maintaining
plant availability and achieving the facility’s designed conversion capacity, packaging the
converted material for eventual beneficial reuse or disposal

Complete the transition of the Paducah Gaseous Diffusion Plant to the Department of
Energy from the United States Enrichment Corporation, the current leaseholder
Complete demolition of the C-410 Complex, which contained 15 separate facilities

If the regulators approve, initiate design activities associated with the proposed On-Site
Waste Disposal Cell

Oak Ridge Site, Tennessee
(Dollars in Thousands)

$429,541 $384,975

Key Accomplishments Planned for FY 2015

Continue shipments expected to begin later this fiscal year to Nevada of Consolidated
Edison Uranium Solidification Project material from the uranium-233 inventory in
Building 3019

Reach approximately 90 percent completion in the site’s transuranic waste disposition
mission

Complete the preliminary design for the Outfall 200 Mercury Treatment Facility, while
continuing to develop the techniques and technologies needed to characterize and
remediate mercury in the environment

Continue design and prepare for construction of the Sludge Buildout project at the
Transuranic Waste Processing Center
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Savannah River Site, South Carolina
(Dollars in Thousands)

$1,255,430 $1,282,302

Key Accomplishments Planned for FY 2015

Immobilize and dispose of 1,000,000 gallons of liquid tank waste

Produce 120 to 130 additional canisters of vitrified high-level waste at the site’s Defense
Waste Processing Facility, bringing cumulative production to over 50 percent completion
of the site’s high-level-waste mission

Continue packaging and shipping surplus plutonium offsite

Continue processing aluminum-clad spent (used) nuclear fuel in H-Canyon and begin
processing Canadian Highly-Enriched Uranium Liquid

Continue to receive non-U.S. origin material from foreign countries in support of the
Global Threat Reduction Initiative program

Continue receipt of Foreign Research Reactor/Domestic Research Reactor spent (used)
nuclear fuel

Richland Operations Office, Washington
(Dollars in Thousands)

$1,012,620 $914,301

Key Accomplishments Planned for Y 2015

Complete the cleanup of the bulk of the River Corridor’s more than 500 facilities, leaving
Building 324, thc 618-11 Burial Ground and 300-296 Waste Site as the primary projects
to be addressed after FY 2015

Continue progress toward Plutonium Finishing Plant cleanout and demolition to slab-on-
grade

Continue to conduct, integrate and optimize site-wide groundwater and soil cleanup
activities

Continue operation of the Canister Storage Building and Waste Storage Encapsulation
Facility
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Continue progress toward removal of contaminated sludge from the K West Fuel Storage
Basin, including continued progress on the K West Basin Sludge Treatment Project line-
item construction project

Complete disposition of surplus facilities in the 300 Area (excluding 324 Building and
ancillary buildings)

Office of River Protection, Washington
{Dollars in Thousands)

$1,210,216 $1,235,000

Key Accomplishments Planned for FY 2015

Continue construction of the Waste Treatment and Immobilization Plant (WTP) to
immobilize waste as soon as practicable while resolution of technical issues continues
Maintain planned construction of WTP’s Low Activity Waste facility, Analytical
Laboratory, and Balance of Facilities, and initiate design of the infrastructure required to
feed tank waste directly to the facility

Support analysis and preliminary design of a Low Activity Waste Pretreatment System
Complete waste retrievals in the C Tank Farm

Los Alamos National Laboratory, New Mexico
(Dollars in Thousands)

$224,789 $224,617

Kev Accomplishments Planned for FY 2015

Complete design of the hexavalent chromium pump-and-treat remedy project and begin
Phase 1 operations

Complete cleanup activities on public and Los Alamos County lands

Obtain regulatory approval to start remedial projects in at least three on-site Material
Disposal Areas (A, C and T) and complete remedial design for Material Disposal Area C
Complete demolition of the balance of plant facilities at Technical Area 21
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* Continue retrieving and processing transuranic waste from below-grade retrievable
storage

Nevada National Security Site, Nevada
(Dollars in Thousands)

$61,897 $64,851

Key Accomplishments Planned for FY 2015

s Complete closure activities for 21 contaminated-soil sites
e Complete characterization activities for 6 additional contaminated-soil sites

* Support cleanup at multiple sites across the DOE complex by disposing of approximately
1,200,000 cubic feet of low-level and mixed low-level radioactive waste generated at
those sites

Sandia National Laboratory, New Mexico
(Dollars in Thousands)

Key Accomplishments Planned for FY 2015

¢ Finalize and submit to the New Mexico Environment Department a Class III permit
modification for regulatory closure of the Mixed Waste Landfill and transfer the landfill
to long-term stewardship

e Submit updated Technical Area V Current Conceptual Model/Corrective Measures
Evaluation Report to the New Mexico Environment Department

e Install up to eight new groundwater-monitoring wells at the Burn Site
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Lawrence Livermore National Laboratory, California
(Dollars in Thousands)

$1,476 $1,366

Key Accomplishments Planned for FY 2015

* Complete the site-specific, baseline human-health risk assessment

e Complete groundwater-contamination fate-and-transport modeling
* Develop risk-based uranium cleanup standards for the Building 812 Operable Unit

e Evaluate available soil-remediation treatment technologies and develop remedial
alternatives

West Valley Demonstration Project, New York
(Dollars in Thousands)

$66,015 $60,457

Key Accomplishments Planned for FY 2015

e Complete the relocation of high-level waste canisters to a new, on-site storage facility

o Complete deactivation of the Main Plant Process Building’s labs, sample cells, extraction
cells, and crane room

» Complete demolition of Lag Storage Area 3 and debris removal

Moab, Utah
(Dollars in Thousands)

$38,000 $35,837

Key Accomplishments Planned for FY 2015

¢ Continue excavating tailings — approximately 875,000 tons in FY 2015 — and transport
them to the disposal cell

10
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Operate interim remedial action for contaminated groundwater, extracting a projected 12
million gallons and diverting and injecting approximately 8 million gallons

ETEC, California
(Dollars in Thousands)

$9,404 $8,959

Key Accomplishments Planned for FY 2015

Complete the Resource Conservation and Recovery Act Facility Investigation
groundwater characterization program

Submit to the state regulators the Final Remedial Investigation Plan, site conceptual
groundwater mode! report, Soils Remedial Action Implementation Plan, and a complete
Draft Environmental Impact Statement

Begin work on Final Environmental Impact Statement and Record of Decision

Carlsbad Field Office, New Mexico
(Dollars in Thousands)

$221,170 $220,475

Key Accomplishments Planned for FY 2015 (gssuming timely restoration of normal

operations)

Support transport and disposal of remote-handled and contact-handled TRU waste at the
Waste Isolation Pilot Plant

Continue Central Characterization Project for TRU waste at Los Alamos National
Laboratory, Idaho National Laboratory, Oak Ridge National Laboratory, and Savannah
River

Maintain capability for receipt and disposal for up to 26 shipments per week of contact-
handled and remote-handled TRU for 41 weeks
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Conclusion

Mr. Chairman, Ranking Member Kaptur, and Members of the Subcommittee, I am honored to be
here today representing the Office of Environmental Management. EM is committed to
achieving our mission and will continue to apply innovative environmental cleanup strategies to
complete work safely, on schedule, and within cost, thereby demonstrating value to the
American taxpayers. Our FY 2015 request allows us to capitalize on our past investments and
successes. We will make progress in the high-level-waste treatment mission, complete the
cleanout and demolition of several major facilities across the complex, approach the end of our
legacy transuranic waste disposition mission, and continue the significant progress we have
made in the management of nuclear materials and remediation of contaminated soil and
groundwater. I am pleased to answer any questions you may have.
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Mr. SiMPsON. Thank you. And I appreciate you being here today,
and I appreciate the work you have done at the department in EM.
You have done some great things. You are right; we have cleaned
up a lot of sites. I jokingly, or half-jokingly, told them when I was
down at Rocky Flats that we did not really clean up Rocky Flats,
we just shipped it to Idaho. But, I mean, that is what we do, and
we are doing the work there to get it to its——

Mr. HUIZENGA. At the time it made sense.

Mr. SiMPSON. That is right. And it still does. It is a great job to
see Rocky Flats now versus what it was some time ago, and those
are expensive and long-term projects to get those done.

Let us talk a little bit about WIPP. Can you give us an update
on where we are on that? Any indication yet of what happened?
Any indication of how long it might be closed down, and more spe-
cifically, for this Committee, any indication on what it is going to
cost us? Because I suspect there is going to be an additional cost
that is going to come to this Committee that is not reflected in the
current budget because obviously this happened after the budget
submission. What is the outlook for that? And also in that ques-
tion, what will the impact be on state agreements that we have
with a variety of states?

Mr. HUIZENGA. Well, in terms of the status, you know, we have
been down in the mine twice. We went down the air intake shaft
and down the salt shaft, and we have established in a sense a
clean zone in the mine. If you can kind of imagine, the contamina-
tion event happened over where the waste was being emplaced, or
at least we believe that is where it was likely to happen. And the
ventilation pulled the air through a specific drift, up the exhaust
shaft, through the HEPA ventilation filters. So there are other
areas where we had hoped would be uncontaminated, and indeed,
we have gotten down into those areas and they are uncontami-
nated. There are other doors and ventilation ducts and systems
that could have vented that contaminated air up the shaft. So
there will be some part of it that is probably contaminated, but so
far we have been able to enter places that are not contaminated.
We are going in now, probably in the next week or two, go down
and proceed to the waste face and try to actually understand what
happened. Until we really get there, we are not going to know for
sure how long it is going to take us to recover from the incident.
So I do not have a good answer for you right now, but in the next
week or two, we should actually be able to go down, understand
what happened. We are already drawing up contingency plans,
such that if we see that there was some partial roof collapse or
something happened to puncture one of the drums, we will be able
to understand what to do with that. We are working with the Idaho
National Laboratory, as a matter of fact, to look at decontamina-
tion activities and possible techniques that we can use to either put
shotcrete on the walls to fix any contamination that might be there
or some other ways to clean it up. So we are progressing in a safe
and responsible manner to basically understand what the problem

is.

What that might do to overall regulatory commitments that we
have in the state of Idaho or the state of Tennessee and other
places, I do not know exactly again because we do not know the
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cause. We do not know exactly how difficult it is going to be to re-
cover, but I do know that in Idaho, we have been working with the
contractor and with the federal managers there. They are con-
tinuing to package transuranic waste right now. They have several
months’ worth of storage capability onsite. Should we find our-
selves in a situation where they are going to run short on space,
we hope to be able to make the case to the regulators to allow us
some additional permitted space to continue to store at Idaho. I
have been working with the leadership down there in Tennessee.
They are continuing to package contact-handled waste. It is likely
to have some impact on our ability to package the remote-handled
waste, and that is because the contact-handled waste, you know,
we can package it up and we can store it onsite. The remote han-
dled waste, generally, we like to package that up and send it to
WIPP as soon as possible. So we are looking at the possibility of
juggling the schedule there a little bit. We will have to work with
the regulator. But again, all of this will be clear in the next week
or two when we get down to the waste phase and understand what
the real situation is.

Mr. SIMPSON. So we do not know yet or have any idea yet about
what the potential cost is—bigger than a bread box, smaller than
a space shuttle, somewhere in there?

Mr. HUIZENGA. It is going to be bigger than a bread box.

Mr. SimpsoN. Will you have to submit anything—because, I
mean, we are in a stage here where we are going to probably be
marking up our bill in a month, month and a half, something like
that, six weeks or so from now. Do you think you will have some
estimates on what the cost is? Or will you have to submit a re-
programming request to the Committee? If so, how will that re-
programming request, if it is for however much, affect the other
programs at the other sites?

Mr. HUIZENGA. Because we expect to get down there in the next
couple weeks, I would think that we should be able to start to for-
mulate an estimate of what it will cost. It is going to take some
time, but within this time period and while you are marking up,
we should be able to get back to you.

Mr. SimMpsON. Well, I would encourage you, and I know you are
very good at this, so it probably does not need the encouragement,
but keep the Committee informed and the staff informed when you
get down there and find out what the challenges are that we face
and what we might have to do and what the potential costs might
be so that we can address it together.

Mr. HUIZENGA. Sure.

Mr. SiMPsON. I appreciate that.

Mr. HUIZENGA. Absolutely.

Mr. SIMPSON. Marcy.

Ms. KAPTUR. Thank you, Mr. Chairman.

Mr. Huizenga, I wanted to ask you first if you could explain in
terms the American people can understand the nature of the clean-
up that has already been done. I need the big frame. The nature
of the cleanup that has already been done since the program start-
ed, I think, in 1989, 107 sites down to 16 sites now. But I am inter-
ested in the volume of material in key categories that has been
transferred and properly stored or disposed of and what remains to
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be done. There are some that say that the worst of the cleanup re-
mains ahead of us, not behind us. And my second question really
is after talking about the transuranic material and other major cat-
egories of material that are necessary to move and accommodate,
I am interested in a time horizon. At your current level of funding,
how long would it take us to, by your best guestimate, deal with
the remaining cleanup sites, the 16 sites that you have outlined.
Your testimony, essentially, and the backup material I have goes
by site but it really does not group it by material. You do give the
miles, the square miles figure, reducing—in your testimony today
I think you said—oh, and I have to go back here—931 square miles
down to 300 square miles, but there could be a lot of material on
those 300 square miles. And so I am wondering if you could put
it in more of a summary context for those who are listening and
for the record, please.

Mr. HUIZENGA. Okay. I will give it a whirl. It is 25 years’ worth
of a lot of stuff. But, I mean, I can tell you that we started, for in-
stance, with the Rocky Flats material and other materials that
were at Idaho and Tennessee and other—Savannah River. We
started packaging up the plutonium and the uranium early on to
make sure that it could be stored safely.

Ms. KAPTUR. So those were the two top categories first?

Mr. HUIZENGA. Those are the two top categories, and those, that
plutonium and uranium, is 100 percent safely stored now. So it is
packaged up in stainless steel containers and safely stored. So we
completed that.

Ms. KAPTUR. And can you state for the record the volume? If you
do not have it, supply it.

Mr. HU1ZENGA. Yeah. There are 5,089 containers, but I will have
to get for the record what volume that would actually be in. Of the
uranium, there are 107,000 kilograms of bulk material.

So that was one important—from a safety standpoint, we needed
to take care of that early on, and that is taken care of. Now, we
are in the process of packaging up transuranic waste. From a
transuranic waste standpoint, from the contact, there’s contact-
handled and remote-handled. From a contact-handled standpoint,
we are roughly 60-ish percent through packaging up the legacy
contact-handled transuranic waste.

Ms. KAPTUR. Is that on several sites?

Mr. HUIZENGA. That is across the complex. Yeah. Some sites are
farther along than others. The Savannah River site, we hope to
complete the legacy material later on this fiscal year or in Fiscal
Year 2015, and the chairman’s home state will be packaging trans-
uranic contact-handled waste up I think somewhere in the 2018
timeframe with the legacy contact-handled waste. And I will have
to check, Congressman Fleischmann, on the exact schedule for Ten-
nessee. But we are in this, you know, we are closing in on the con-
tact-handled. The remote-handled is a little bit further behind. The
remote-handled, as a matter of fact, we are probably only on the
order of 10 percent complete. So from that standpoint of the cat-
egory, the transuranic waste is 50 to 60 percent to 10 percent de-
pending on the type of waste. For the high-level waste, the liquid
waste, for instance, that we are working on at Hanford, the 56 mil-
lion gallons of high-level waste, we are working on a new phased
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strategy to bring that facility online. I can talk a little bit more
about that. So we have not actually solidified any of those 56 mil-
lion gallons. At West Valley, we solidified all of the high-level
waste. And at Savannah River, we have solidified almost 50 per-
cent of the high-level waste.

Ms. KAPTUR. Are those the only two places you have it?

Mr. HUIZENGA. There are four places where we have liquid high-
level waste. West Valley is done. Savannah River is roughly half
done. Idaho, we are going to finish the 900,000 gallons of liquid
waste later on this year or in early fiscal 2015, and Hanford would
be in a sense the long pole in the tent, and we will be working on
that for probably the next 40 or more years.

In that respect, from timing you asked to overall schedules, it
varies. In Tennessee, we are about done cleaning up the gaseous
diffusion plants. We will be done in the 2020 timeframe, I think,
someplace in that ballpark. And in Portsmouth, your home state,
we are not as far along because we got that facility back from
USEC later than we got the facilities in Tennessee. And in Padu-
cah, in Kentucky, you know, we are about to transfer the Paducah
gaseous diffusion plant back to the Department of Energy later on
this year or early in Fiscal Year 2015. So we really have been mak-
ing some progress on groundwater cleanup and soil contamination
cleanup at Paducah, but we have not really started our D&D activ-
ity. And that is likely to take several years, maybe a decade or
more to actually complete those activities at Portsmouth and Padu-
cah.

Ms. KAPTUR. So plutonium, uranium, transuranic high-level
waste. Any other categories?

Mr. HUIZENGA. Low-level waste is another category. So we dis-
pose of low-level waste. Oftentimes, we dispose of that onsite, and
sometimes we ship that to our site in Nevada. And we are on the
order of 75 percent or so completed with a disposition of our low
level waste.

Ms. KAPTUR. I think that it would be very helpful, and I am sure
you have the material, I just do not have it, if you could supply
that information to the record.

Mr. HUIZENGA. I certainly could.

Ms. KapTUR. Okay. And we will proceed. I will let Mr.
Fleischmann speak and then I have another question.

Mr. SiMPsON. Mr. Fleischmann.

Mr. FLEISCHMANN. Thank you, Mr. Chairman, and Mr.
Huizenga, thank you for being here with us today.

Let me say this to begin. Thank you. Dave, you took over at a
tough time. This is a very difficult job. You have been exceedingly
hands-on at Oak Ridge. Our community appreciates this. I appre-
ciate this. Mr. Whitney, the gentleman on the ground there who
works with you, is always very responsive. And as you know, we
have decades’ worth of work to do at Oak Ridge, and I am com-
mitted, I am passionate about getting environmental cleanup of our
legacy waste done. So I thank you.

You alluded to, Dave, in your opening remarks about the K25
plant. In December, we gathered to see what was, at one time, the
largest building in the world, the K25 plant, where thousands of
folks came and won World War II, won the Cold War, and we saw
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that building come down. That was a historic occasion, and it was
very meaningful for us.

I have some questions following up. UCORP is well on its way
to removing the highly contaminated buildings so that the site can
be turned into productive use. I have been briefed by the con-
tractor—I am sorry, UCORP is the contractor—I am briefed by
them that the closure of the cleanup site is within reach.

My first question though is why did the budget request cut fund-
ing at a time when so much progress is being made, sir?

Mr. HUIZENGA. Well, in a sense we did make the progress on K25
and that allowed us to produce the funding. You know, we are
going to turn our attention now to K31 and K27, but we have also
worked with the contractor and recognize that we can make a
smooth transition of the workers from K25 into K31 and ultimately
onto the bigger facility, K27, perhaps later on in 2015 or early in
2016. And so we are trying to actually work on a long-term smooth
opportunity to transition workers from one facility to the other.

Mr. FLEISCHMANN. Sir, does it not make sense though to fund
the D&D work at the prior year level and have a major site com-
pleted? Will this not save money in the long run by reducing the
overhead costs? Clearly, if you short fund it and it takes longer to
get done, ultimately, the project is going to cost more. I would like
you to respond to that, please.

Mr. HUIZENGA. You are right. Absolutely, we could reduce our
life cycle costs if we had some additional funding, but we are trying
to—we have got regulatory commitments and agreements across
the complex, and with the resources that we have, we are trying
to make an equitable distribution to make sure that we are making
steady progress at all the sites.

Mr. FLEISCHMANN. Okay. My distinguished colleague, the rank-
ing member, had asked about plutonium and uranium. I would like
to talk about a very serious problem at Oak Ridge—mercury. Mer-
cury is a very serious problem. By some estimates, as a legacy
waste, there may be as much as two million pounds of unaccounted
for mercury at Y12. And this is a major cleanup mission. That obvi-
ously is one of the areas if we could get additional funds for ETTP
and get that cleaned up, we could move into long-term mercury
cleanup at Y12. Could you please give the Committee some back-
gfoungl? on this project and explain the timetable for this project,
please’

Mr. HUIZENGA. For the work that we are going to do on mercury?

Mr. FLEISCHMANN. Yes, sir.

Mr. HUIZENGA. Sure. You know, we had an opportunity one of
the times when I visited the site to announce the development of
the 200 area outfall of the mercury treatment facility. In a sense,
what we are trying to do is before we start major cleanup activities
at the Y12 facility where the mercury contamination exists, we
want to make sure that if we disturb the groundwater or the soil
in that area, that we are able to capture any mercury should it get
into the environment. So this outfall is in a sense a trap that will
be put in place at a specific collection point so that the water that
would flow down gradient would ultimately be trapped in here and
treated. The mercury would be captured in the treatment facility
and properly disposed of. So we are in a sense laying the ground-
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work for the long-term cleanup mission that you indicate is so im-
portant to you and to us.

Mr. FLEISCHMANN. Thank you, sir.

I need to talk about building 3019. Again, for the Committee’s
benefit, we have legacy sites across the entire campus at Oak
Ridge. And this is particularly frustrating because 3019 Building is
at ORNL. It’s been frustrating, Mr. Huizenga, to have a clear path
forward on Building 3019 at ORNL and then see those plans dis-
integrate. Where does the Department stand in negotiations with
Nevada?

Mr. HUIZENGA. We are continuing our discussions with the gov-
ernor and his representatives. I think we are making steady
progress. We recently had a group of folks from Nevada go up to
a transportation tabletop simulated exercise in the State of Colo-
rado so we are working with them to help them understand that
we do know how to transport materials; we have been transporting
these materials safely for decades and, you know, we would intend
to transport this material in a similarly safe fashion. So there are
a number of things that they have asked for to have them become
more comfortable with our proposal and we are working through
one by one each one of these activities. And we are going to have,
you know, continued discussion with them so that we can hopefully
reach resolution and start shipping, you know, later this year.

Mr. FLEISCHMANN. Okay. So we are looking at later this year as
the time frame for beginning the shipments?

Mr. HUIZENGA. That is certainly our desire.

Mr. FLEISCHMANN. Good. Thank you. Mr. Chairman, I will yield
back. Thank you.

Mr. SimPsoON. Fortenberry.

Mr. FORTENBERRY. Thank you, Mr. Chairman. Good morning, sir.

Mr. HUIZENGA. Morning.

Mr. FORTENBERRY. A question for you that I have is not just in
regard to what we have defined as clean up admission for your
agency, but what about what we don’t know? Can you give an esti-
mate of what might be out there that is potentially harmful, envi-
ronmentally impactful but is not yet identified?

Mr. HUiZENGA. We got 25 years focus on this and to be honest
viflith you I—of course I don’t know what I don’t know but I do know
that

Mr. FORTENBERRY. But you know more than I do.

Mr. HUIZENGA. And in that regard we have done extensive char-
acterization at all of our sites so we know what is in the ground-
water and we know that we got pump and treat systems in place
at some facilities, many facilities to actually capture and suck these
contaminated waters up and treat them and inject, you know, clean
water back into the system. As I mentioned to Ranking Member
Kaptur that we have packaged up our plutonium and our uranium;
it is safely stored so we know that it can be stored safely for, you
know, we put it in 50 year storage containers. We have a pretty
good sense of how to actually solidify the glass waste at our Savan-
nah River Plant and are making steady progress there. We just
issued a test plan last week and what we hope to do from scope
and schedule to solve the remaining technical problems on the
Hanford Vitrification Plant. So we are starting to bring some focus
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and hopefully some closure to solving the mixing issues that have
been plaguing us up there for the last couple of years. So I think
we have the environment pretty well characterized, the material
pretty safely stored that we knew, you know, might cause issues.
And at this point the mercury issue that Congressman
Fleischmann was talking about, there still is research and develop-
ment that needs to be done to ultimately understand how to better
treat and deal with mercury. So there’s the technology development
area there that we are going to have to spend some time and effort
on.

Mr. FORTENBERRY. So, by and large, in terms of the respect from
a potential problem across the country, they are identified, there is
a fairly clear understanding of the inventory of hazardous material
that would fall under your purview and mitigation steps under
way? Is that a fair assumption?

Mr. HUIZENGA. Yes, sir. That’s absolutely right. And one of the
things that Congressman Fleischmann was pointing out is that,
you know, there are several large facilities at the Y12 Plant in Ten-
nessee that we haven’t actually taken over yet. So when we start
taking those facilities apart we might learn new things about the
mercury and how much mercury there is and on where it is. So
there might be, you know, some issues that need to be dealt with
in that regard.

Mr. FORTENBERRY. All right. So no surprises lingering out there?

Mr. HUIZENGA. There will be some surprises I am sure, sir.

Mr. FORTENBERRY. All right. Thank you.

Mr. SiIMPSON. There are always surprises in this business. Have
we pretty much completed or how far do we have to go? The issue
is transferring facilities that need to be D&D’d to EM—as in Idaho,
the lab operations were taking care of some of those functions and
we have been trying to transfer those facilities over to EM. So do
we know across the country the scope of what EM is going to be
responsible for, or is that still an expanding universe?

Mr. HuiZzENGA. We have someplace north of 5,000 facilities, you
know, in our inventory and I forget exactly how many we are done
with but, you know, probably in order of 3,000 of them and there
are more. So the Y12 facilities—actually NNSA still is responsible
for those. There are as mentioned, there are facilities in Idaho that
the nuclear energy folks are responsible for. I mean it is a little
hard to say how many more there are because for instance we were
working just recently with senior leadership with Assistant Sec-
retary Lyons to talk about the facilities in Idaho. Some he wants
to keep, some he wants to actually take back from EM——

Mr. SIMPSON. Right.

Mr. HUIZENGA [continuing]. And some he wants to give to us. So
there has been a give and take. So we know that there will be some
back and forth at some sites and some sites the NNSA clearly is
and will be in a position over the next few years to try to transfer
those facilities to EM.

Mr. SiMPSON. Okay. The final fiscal year 2014 budget provided
an additional $208 million above the budget request for environ-
mental cleanup activities. What has the extra funding been used
to accomplish? And several sites have reported the DOE has been
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holding back fiscal year 2014 funds. Are you holding back any of
these funds and if so where and why?

Mr. HUizENGA. We are not intentionally holding back funds that
could actually be usefully spent

Mr. SIMPSON. Are you unintentionally?

Mr. HUiZENGA. No. No, we are not doing that either. No, I am
just trying to be truthful in that regard. Some sites are going to
be able to—even in Idaho for instance where you gave us I think
an additional 20 million or so and that was extremely appreciated,
that we need to carryover a certain amount of money into the ’15
to be able to, you know, to keep going at the start of the fiscal year.
So we are planning on carrying over about the same amount next
year as we did the last couple of years. So there will be some of
those funds that are kind of in a normal carry over mode, but we
are not trying to, you know, withhold any of the additional funding
that you appropriated to get work done in this particular year.

Mr. SiMPSON. Could you say what has been accomplished with
those additional funds?

Mr. HUIZENGA. I can if I can find it in this pile of paper here.
You mean the specific—across the——

Mr. SIMPSON. Across the complex.

Mr. HUIZENGA. Across the complex?

Mr. SIMPSON. Just generally.

Mr. HUizENGA. Well, I know that at LANL for instance we are
using some of the funding to help us with getting the 3706 cubic
meters off the mesa, there was additional money at Richland and
we are using that to help clean up along the Columbia River. There
was work at Savannah River site. We are actually working on addi-
tional progress on the federal facilities cleanup activities there and
there 1s a Facilities Agreement. At Portsmouth you know we are
going to actually continue to decommission and cut and cap one of
the major facilities. We are taking the compressors and the large
equipment out and packaging it up and sending some of that to the
State of Nevada for disposal. So we are using some of the addi-
tional funds for that as well. I think those are the major areas that
account for the, you know, additional work that we are being able
to do as a result of the plus out.

Mr. SiMPSON. Let me talk to you for a few minutes about Han-
ford. The Department issued a draft Hanford Tank Waste Retrieval
Treatment and Disposal Framework which describes a path for-
ward for meeting Hanford’s tank waste mission. You recently met
with the State of Washington to discuss this framework but the
State said it would need considerably more detail. The Department
and the State of Washington have each put forward new proposals
to modify the 2010 Consent Decree that governs the cleanup of the
Hanford tank waste. What are the main differences between the
Department’s proposal and the State of Washington’s proposal?

Mr. HuiZzeNGA. Well if you don’t mind if I would start with the
main similarity which I think is extremely important.

Mr. SimpPsoN. Okay.

Mr. HuiZzENGA. We both believe that it makes sense to start up
the large facility in a phased manner and by that I mean the origi-
nal baseline that we had signed up to in 2010 in the Consent De-
cree was to start the entire facility up at one time, five major facili-
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ties starting up at one time. We now believe it makes sense to
phase the startup. So we will start up the Low Activity Waste facil-
ity first because we don’t really have any technical issues associ-
ated with that facility. The more complicated Pretreatment Facility
and High Level Waste facility would be started up later in the
phased nature of the proposal. So the State and DOE both agree
it makes sense to start on the Low Activity Waste first and then
start up the Pretreatment and High Level Waste facility. So in that
regard there is a similarity.

The State is focused on, you know, when we are going to start
up the Pretreatment Facility and we also want to know when but
we wanted to make a prediction and a commitment to starting up
that facility when we have solved the technical problems. We think
in the past we didn’t clearly enough understand the technical com-
plexities of mixing this complicated high level waste. And because
we ran into some issues with making sure we could mix that waste
safely and ensure that the facility was going to work over the 40
years design lifetime of the plant we had to take a step back. And
now we are going to actually take a new approach, perhaps stand-
ardize some of the vessels in this complicated facility, some of the
ones that haven’t been installed already, and make them smaller.
And standardization we can actually test that vessel to make sure
that the mixing will take place effectively in the vessel and that
way we can put the complicated mixing issues behind us once and
for all. That is our intention right now.

The State also agrees that that is, you know, important for us
to do that; to make sure that we understand the technical issues
and work through them in a methodical manner. So we are work-
ing closely with the Governor and, you know, we are hoping to
reach some, you know, compromise perhaps between their view of
how this should be done and ours. But fundamentally we agree on
the strategy.

Mr. SIMPSON. One of the questions that has come up is the fact
that we have discovered new leaking tanks that are out there. I un-
derstand that there is a debate about whether to build new tanks;
that the State may want us to put new tanks in. The Department
is not necessarily in favor of that, as I understand, and there is
concern by some members that if you do that then it is going to
cost a lot of money and it is going to slow down actual cleanup
process at Hanford. What is your view on that?

Mr. HUIZENGA. Our view is that we should stay focused on the
mission at hand. That being said part of our proposal does include
building some new tanks; it’s called the tank waste characteriza-
tion and staging facility. These tanks would be useful to actually
mix the waste before it is sent into the Pretreatment Facility. So
there is some additional tank capability in our proposal as well and
we think that the waste that is currently stored in the double shell
tanks can be safely stored for the foreseeable future. We have an
active monitoring program in place so we, you know, we put cam-
eras down in the tanks in the annulus between the inner and the
outer liner. We are watching. We do have one tank that has some,
you know, limited seeping in this annulus but we are keeping a
close on that and we believe that the best approach is to keep mon-
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itoring it and stay focused with our long term approach of making
glass.

Mr. SIMPSON. Assuming I live to the average lifespan of the
American male will I ever see any glass manufactured there?

Mr. HUIZENGA. I certainly hope so because I am not very far be-
hind you and I plan on seeing some glass.

Mr. SIMPSON. Appreciate it. Marcy.

Ms. KAPTUR. Thank you, Mr. Chairman. I wanted to go back to
my first round of questioning, Mr. Huizenga. On that little chart
you have there I see blue and I see green. We don’t have that in
our materials.

Mr. HUIZENGA. You should, and I can get this to you.

Ms. KAPTUR. All right. I don’t have it in mine.

Mr. HUIZENGA. I am sorry.

Ms. KAPTUR. Maybe they just didn’t put it in here, I don’t know.
Or maybe I haven’t found it.

Mr. HUIZENGA. No, I might not have given it. I'll make sure you
get a copy.

Ms. KaPTUR. Okay. Explain what is on that chart.

Mr. HUIZENGA. Explain what it is?

Ms. KAPTUR. Yes.

Mr. HUIZENGA. This lists these different categories of material
that you were talking about. It is the plutonium oxide, plutonium
and uranium.

Ms. KAPTUR. By volume?

Mr. HUIZENGA. Yes, by volume. By containers or by kilograms.

Ms. KAPTUR. So that is really the target? This is where we
have

Mr. HUIZENGA. This is my scorecard.

Ms. KAPTUR. Okay.

Mr. HUIZENGA. I am going to give this to you.

Ms. KAPTUR. And what is it telling us?

Mr. HUIZENGA. It is telling us as I indicated we are making pret-
ty steady progress in some areas. So in packaging up, safely storing
this material, the low level waste, the contact handled waste. This
is kind of, you know, more than half done. But there is also more
work to be done on the high level waste at Hanford as we know.
And you actually alluded to this year and last year, yes we com-
pleted 91 sites and we have got 16 to go but there is some tough
stuff left to do at the 16 so that is why there is still some work
to be done here on the high level waste side.

Ms. KAPTUR. What happens with contaminated groundwater?

Mr. HUIZENGA. The contaminated groundwater is for the most
part being either pumped and treated like a big 200 West Pump
and Treat facility on the Hanford plateau where in a sense we en-
circle the ground water plume and put extraction wells out to suck
up the contaminates and then to clean the water and re-inject the
water basically down into to drive stuff into the extraction well. So
we have a process that is in a sense containing the ground water
plumes. In Savannah River I know they have found ways to actu-
ally do this with passive systems, a way to not actually have to use
the groundwater treatment all the time. But they have put in some
french drains and different drainage systems to be able to actually
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shunt the water over into collection pits or collection areas or treat-
ment facilities.

Ms. KAPTUR. As you look forward, and interpreting from your
chart there, how much of the cleanup of these sites still remains
before us? As you look at the magnitude of this, you must be one
of the few persons in the world that would even understand this.
How much more do we have to do?

Mr. HUIZENGA. Well, in terms of years or dollars or kilograms?

Ms. KAPTUR. All

Mr. HUIZENGA. Okay.

Ms. KAPTUR. All of the above.

Mr. HUiZENGA. Well, at Hanford we are building and have yet to
start a facility that we are designing to run for 40 years. And it
will have to run for 40 years in order to get the job done. In Idaho
we are making steady progress on advanced mix waste treatment
facility. You know, they will complete their work well before that.

Ms. KAPTUR. But we are not concerned about uranium and pluto-
nium at Hanford.

Mr. HuizeNGA. Well, we have spent fuel, uranium, plutonium
stored safely in the canister storage building. There is a uranium
plume that we are going to treat with a pump and treat system
SO——

Ms. KAPTUR. So when you said in your earlier testimony that the
uranium and plutonium are pretty much put to bed, but not at
Hanford?

Mr. HUIZENGA. Well, the uranium that could be packaged is
packaged and safely stored. The plutonium is safely stored. There
is some uranium in the groundwater and that needs to be dealt
with. So there are some things of nuclear materials that can be
p}rilckagled up, but if some of these contaminants have gotten into
the soil—

Ms. KAPTUR. Well, the greater clarity you could provide on the
materials that need to be cleaned up that would be very valuable
I think for us to understand more clearly and where that needs to
be cleaned up so we can make a judgment as to whether it is true
that over half of this has been cleaned up or whether it hasn’t.

Mr. HUIZENGA. Sure.

Ms. KAPTUR. And it lacks a little clarity at this point. I don’t
know, maybe others would disagree with me. But then it also per-
mits us to think about the future and budgeting for what might be
necessary. The figures look kind of rosy, the square mile figures
look really rosy. Then when you get down into it you go from, you
know, you have got 16 sites left.

Mr. HUIZENGA. Yeah, I don’t want to misrepresent the fact that
those 16 sites are the easy ones. There are some challenges.

Ms. KAPTUR. Quite more involved.

Mr. HUIZENGA. Yes.

Ms. KAPTUR. And that is what I am trying to understand, the
magnitude of what is left.

Mr. HUIZENGA. They are telling me something I already know
but. We have on the order we think, over $200 billion in to go costs.
If we look at each one of our sites and factor in how much it will
cost to actually to completely D&D, the Portsmouth facility and
that Paducah facility which we haven’t even really taken over yet,
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wrap things up in Tennessee, do our work in Idaho, at Hanford,
Savannah River, and in Tennessee, so these are the big sites. Then
there is probably over $200 billion of work to be done.

Ms. KaPTUR. Okay. Can you give us an update on what you are
doing and your progress on ensuring workers can raise safety
issues without fear of retribution? For example in the wake of the
termination of Donna Busche as a nuclear safety manager at Han-
ford, the Department has ordered the inspector General to look into
these allegations. Do you know if the Department plans to release
the results of that investigation?

Mr. HUIZENGA. I honestly don’t know the answer to that. I can
check. But I do know that a serious investigation that is ongoing,
you know—I hope that we can convince you and others that the
Department does not tolerate retaliation. We have had this discus-
sion with our contractors at the Hanford site at the most senior
levels, with the contractor community and they know and they un-
derstand their contractual obligations and commitments to us to
provide a work environment where people can raise issues without
fear of retaliation.

Ms. KAPTUR. And how will the Department actually make—if in
fact when the Inspector General completes the report and there is
a report what is the process inside of DOE to release it or not to
release it? Do you know what the process is?

Mr. HUIZENGA. I honestly don’t know what the process would be
to deal with the findings. I don’t know whether they would be con-
fidential in nature or not, but I can check on that and I will defi-
nitely get back to you.

Ms. KAPTUR. We would greatly appreciate that for the record. 1
wanted to just turn again to Portsmouth. As I look at the funding
request though the administration has increased funding it appears
that the funding is expected to go down actually at that site be-
cause DOE does not plan to generate as much cleanup funding as
last year from its Uranium Transfer Agreements. Could you com-
ment on the funding that you expect to generate from uranium
transfers at that site and how does that compare to the amount
generated in 20147

Mr. HUIZENGA. Yeah, we hope to be able to barter a similar
amount of, somewhere over 2,000 kilograms. But you are right, the
price is now a function of the market and the prices for uranium
have indeed gone down. So we won’t know exactly what the prices
are going to be. We will continue to monitor that and, you know,
to the extent that the prices go down we will perhaps try to barter
a little more. We have a limit on what we are allowed to barter
within the Secretarial determination because we want to make
sure that we are sensitive overall to the market impacts. But we
have the ability to make some adjustments if needed.

Ms. KAPTUR. All right. And could you explain at the Portsmouth
facility it appears there is a 33 percent cut in security funding from
$12.5 million to $8.5 million for this next fiscal year and actually
we have had a transition as you know from security at USEC to
the Department of Energy itself. Do you know why there would be
such a steep reduction in funding for safety and security?

Mr. HUIZENGA. I do know we are working closely with the con-
tractor. The request for safeguards and security is similar actually
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to our ’14 request. So you are able to give us a little bit more in
the ’14 appropriate than we actually had initially requested. So our
15 request is similar to our '14 request and we are taking advan-
tage of the additional funding to beef up some of the security
issues. But in the long run we think we are going to be fine with
our ’15 request level. We are actually looking at maybe adjusting
some of the fence lines and the guard posts if possible. And al-
though we haven’t made final decisions on ways to actually make
that less expensive if possible but still secure.

Ms. KAPTUR. Thank you for that clarification. My last question
will be a homework assignment and that is if you would kindly pre-
pare an addendum to your testimony that could explain to the
American people in language they can understand what we have
accomplished in terms of cleanup and what lies ahead with all the
factors we discussed, the square miles, the actual volume of which
material. Mr. Fleischmann mentioned mercury. I don’t know if
mercury is on your list but if you could kindly give us a greater
clarity. Not 100 pages of reply, 3 at the most.

Mr. HUIZENGA. Okay. That is a challenge.

Ms. KAPTUR. Then I think we would better be able to—you men-
tioned $200 billion looking down the road over what period of time.
I think that big picture summary would be very valuable to the
community.

Mr. HUiZENGA. We have, in that regard, had some other discus-
sion with folks about this, we have binned the $200 billion to go
costs into various bins so we do already have a sense of about 60
percent of that money would be spent on finishing the high level
waste, making glass logs out of the liquids, and the associated
D&D work that would be done at Portsmouth and Paducah and
wrapping up the major decommissioning work at Tennessee. So we
have some granularity on that already and so I will make sure that
we include that into the record.

Ms. KAPTUR. And give yourself credit and all those associated
with you and all contractors for what has been accomplished. I
think has got to be made a little more clear as well.

Mr. HUIZENGA. Excellent.

Ms. KAPTUR. Thank you. Thank you very much. That ends my
questioning.

Mr. NUNNELEE. The Chairman stepped out, so let me drive the
train. So I get to recognize myself. Mr. Huizenga, the Department
submitted a request for interest for use of DOE facilities and stock-
piles of depleted uranium to support new emissions at Paducah.
Last fall you announced you had selected a reuse proposal sub-
mitted by GE Hitachi. So under what general terms would GE
Hitachi reinvest in Paducah and can you give me an outline for
how this arrangement is going to function?

Mr. HUiZENGA. Well, sir, we are in the process of negotiating the
contracting details with GLE right now. As you noted we did enter
into these discussions I think just shortly before Thanksgiving of
last year and we are now currently discussing things with state
and local government relative to ultimately where the facility will
be placed, what land will be placed. Probably next to the actual
DOE site and there are some land use issues that we are working
through in that regard right now to make sure that the proper use
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of the—the land is set aside for use in some manner and we want
to make sure it is well preserved or we swap some land that maybe
if we take that land we use some other land for preservation. So
those discussions are ongoing right now.

Mr. NUNNELEE. All right. So based on all that, in what time-
frame could a laser enrichment facility become operational in Pa-
ducah?

Mr. HUIZENGA. I will have to get back to you for the exact date
of when—when the facility will actually be up and running? Is that
what you are

Mr. NUNNELEE. Yeah.

Mr. HUIZENGA [continuing]. Trying to clarify? I don’t have that
date in my head.

Mr. NUNNELEE. If you could get us that.

Mr. HUIZENGA. Yes.

Mr. NUNNELEE. All right. So if this doesn’t go through right
away, will you begin the decontamination work or where will that
leave you?

Mr. HUIZENGA. At Paducah in general?

Mr. NUNNELEE. Yes.

Mr. HUiZENGA. Well, we hope to do these things in parallel.

Mr. NUNNELEE. Okay.

Mr. HUIZENGA. So let us be clear. We have got three things going
on, or ultimately we will have three things going on parallel. We
will start the surveillance and maintenance of the facilities once we
take them over which will ultimately lead to the D&D of those
major facilities. We will be pursuing this work with GLE so that
we can take some of the TALEs and re-enrich them, and we will
continue probably with the very low assay TALEs that are not of
interests to GLE. We will continue to process those through the
DUF6 conversion plant which is up and running on site both there
and at Portsmouth. So we will have the three parallel activities
going on. GLE will ultimately need to license this facility with the
NRC and I don’t suspect that there will be problems with that but
that will take some time and that will have to be factored into
when the facility will ultimately be up and running.

Mr. NUNNELEE. Miss Kaptur.

Ms. KAPTUR. My question is complete.

Mr. NUNNELEE. Do we have anybody else? Let me check on the
Chair. Oh, there we go.

Mr. SimMPsON. We are back. Who is next? Marcy, do you have
anything else you would like to ask?

Mr. HUIZENGA. She gave me a homework assignment, Mr. Chair-
man.

Mr. SIMPSON. I want to make him sweat somehow.

Mr. HUIZENGA. You do this every year, sir.

Mr. SimMpsoN. Okay. Back to WIPP. In 2014 the omnibus pro-
vided additional funding above the request specifically to address
deferred maintenance at WIPP yet your budget justification states
you plan to spend only $10 million total on maintenance in 2014,
$2 million less than last year’s plans despite having those addi-
tional funds. The accident investigation of the salt truck fire con-
cluded that failure to conduct adequate periodic maintenance on
the truck was the root cause of the fire. The Department has still
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not completed all corrective actions it said it would in response to
a letter sent by the Defense Nuclear Facilities Safety Board back
in 2012 identifying poor maintenance practices at WIPP. What are
your plans to address the maintenance problems in the site and do
you think there are needs for a greater emphasis on improving
maintenance at the site?

Mr. HUIZENGA. Yes, I do think that we need to improve mainte-
nance at the site. I mean you are correct, the accident report for
the fire investigation indicated that we need to improve our prac-
tices. We have had discussions with the contractor. They clearly
understand and acknowledge this and are in the process of already
implementing changes to their procedures. Overall as you know, a
percentage of the WIPP budget we have actually increased, from
2009 to 2013 we have increased our relative spending by about 32
percent on maintenance. So I think we are trending in the right
direction and you might be right that in light of what we are find-
ing now we may have to increase our spending somewhat in the
remainder of 14 and in ’15.

Mr. SIMPSON. Press reports have stated that the Department is
continuing to negotiate the terms for the commissioning and start
up of the salt waste processing facility at the Savannah River site
that must be done before a new performance baseline for the
project can be established. Previous reviews of the project have in-
cluded warnings that DOFE’s failure to negotiate the contract by
now past deadlines would have serious impacts on the project. Why
have there been so many delays on finalizing the contract and es-
tablishing new baselines? How much have these extended negotia-
tions cost the DOE in terms of schedule slippage? You've been ne-
gotiating for several years—years now. Do you have a timeline of
when you expect to have an agreement?

Mr. HUizENGA. Well, we broke the negotiations into two phases.
So we renegotiated the construction part of the contract which is
the active phase that we are in right now. And we wrapped those
up with the ultimate construction complete date of December 2016
and the actual construction itself is going quite well at the moment
and we hope to actually beat that date. The contract negotiations
that we are currently involved in are for the next phase post con-
struction in the commission phase and in the initial start up and
operation of the facility. So we haven’t actually lost anything on
schedule because we are taking our time to negotiate this next
phase of the contract.

Mr. SiMPsON. Okay.

Mr. HUIZENGA. And we are trying to make sure that we are
striking the right balance between having a contractor being able
to make a profit but taxpayers being able to not bear an unneces-
sary burden of the ultimate cost.

Mr. SiMPsSON. The original performance baseline projected that
construction would be completed in 2014 at a cost of $1.3 billion.
That included the construction portion as well as the start up and
commissioning. In the budget request you report that the Deputy
Secretary approved a growth in contract cost of $330 million. Do
you anticipate further growth beyond the $330 million?

Mr. HUIZENGA. That is what we are in the thick of right now, sir.
I mean we are trying to actually figure out that was for the con-
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struction aspects and you know that was in part due to the 10
large vessels that we have procured and were delivered late. So we
had to recover from that. I can’t give you a sense of how this next
phase is going to turn out because we are really making the sau-
sage right now.

Mr. SiMPSON. Yeah. You done, Marcy?

Ms. KAPTUR. Yes.

Mr. SiMPSON. If there is nothing else then I thank you for being
here today. We have kind of taken it easy on you.

Mr. HUIZENGA. Thank you.

Mr. SIMPSON. But you have a very important job and you have
done a very important job over the last two years and we thank
you for the work that you have done for the country and for the
EM portion of the Department of Energy. And I do think we are
moving forward. There are challenges and there will always be
challenges as we learn new things in this arena. But I look forward
to—that new Undersecretary has been nominated?

Mr. HU1ZENGA. Okay. A new Undersecretary has been nominated
and a new Assistant Secretary has actually been nominated for the
EM job.

Mr. SIMPSON. And those nominations are?

Mr. HUIZENGA. Taken through appropriate time.

Mr. SIMPSON. In the body across the rotunda I guess.

Mr. HUIZENGA. Yeah.

Mr. SiIMPSON. We actually get things done over here. I shouldn’t
say that—but anyway I appreciate it and thank you for being here
today. I look forward to working with you as we try to complete
this budget process.

Mr. HUIZENGA. Yeah.

Mr. SIMPSON. And make sure you keep us informed of what is
going on at WIPP and what the potential impacts on our budget
are going to be.

Mr. HUIZENGA. It has been an honor. I have worked with you,
Mr. Chairman, and, you know, Representative Kaptur it’s almost
three years, it is not two years, it is almost three years now.

Mr. SIMPSON. Yeah, that is true.

Mr. HUIZENGA. So we have got a lot done with your support and
there is more to do and we certainly appreciate your continued
focus on the EM program. Thank you.

Mr. SiMPSON. Thank you. We are adjourned.
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FINALIZING EXTRA FUNDING IN FY 2014

Subcommittee. Mr. Huizenga, the final fiscal year 2014 bill provided
an additional $208 million above the budget request for environmental
cleanup activities.

What has the extra funding been able to accomplish?

Mr. Huizenga. Section 301 of the Consolidated Appropriations Act,
2014 requires the Department to allocate funding consistent with the
explanatory statement. Funds have be allocated consistent with the law to
continue ongoing cleanup efforts including radioactive tank waste
stabilization, treatment, and disposal; special nuclear material consolidation,
stabilization, and disposition; transuranic and mixed/low-level waste
disposition; and excess facilities deactivation and decommissioning,.

Subcommittee. Several sites have reported that DOE has been holding
back fiscal year 2014 funds. Are you holding back any of these funds? If so,
at which sites and why?

Mr. Huizenga. The Department is not holding back FY 2014 funds.
Sites will be provided funding consistent with approved spend plans, which
in some cases includes the planned carryover of funds into FY 2015 for
ongoing cleanup and support activities.
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CONTINUED SAFETY AT WIPP

Subcommittee. Mr. Huizenga, the Defense Nuclear Facilities Safety
Board recently sent you a letter that the ventilation system keeping the
radioactive material contained underground at WIPP is not a credited safety
system and therefore cannot be assured to prevent another release of
radioactive material from the mine.

How likely is it that another release might occur? Do you agree with the
Board’s assessment?

Mr. Huizenga. We agree with the Board on the importance of the
filtered ventilation system. Because of this concern, the Department took
several actions to implement compensatory measures and to evaluate the
ventilation system as outlined below. The filtered ventilation system is
working as designed and protecting the safety of workers, public, and the
environment. There are interim controls in place to provide greater assurance
such that the likelihood of another release is very low. In addition, planning
is underway to determine the appropriate upgrades required to support
qualifying the ventilation system as a credited safety system.

Subcommittee. What are you doing to ensure the safety of the public
and Department of Energy workers from further releases?

Mr. Huizenga. The Department took several actions to implement
compensatory measures and to evaluate the ventilation system in order to

ensure the safety of the public, the workers and the environment:

¢ DOE immediately began review and approval of all work activities in
the Underground (U/G), U/G ventilation, and the waste handling
building to assure appropriate compensatory measures were in place.

e On March 6, the two leaking design dampers were sealed to prevent
further unfiltered release.

e As aresult of executing the Department’s Unreviewed Safety

Question (USQ) process as described in the Department’s rule 10
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CFR Part 830, Nuclear Safety Management, operational restrictions
were imposed on March 8 and March 11. The Department began
implementing the following operational restrictions and compensatory
measures to:

o Prohibit the Waste Handling mode in the underground,

o Not operate any U/G liquid fueled vehicles;

o Continue to operate the Mine Ventilation System in Filtration

Mode; and

o Not enter the U/G ventilation exhaust drift.
On March 12, the WIPP contractor, Nuclear Waste Partnership, LLC
(N'WP), issued additional operational restrictions to restrict
combustible loading in the Exhaust Filter Building and around the
associated ductwork.
On March 19, in accordance with 10 CFR 830, NWP transmitted to
the Department the WIPP Habitability Evaluation of the Safety of the
Situation to formalize the implementation of the operational
restrictions and compensatory measures.
On March 21, the Department approved the Safety Evaluation Report
(SER) approving the WIPP Habitability Evaluation of the Safety of
the Situation (ESS) and on March 22 approved interim underground
operational restrictions and requirements. The following four
conditions of approval were added by the Department through the
SER approval:

o The ESS alone is not sufficient for approval of underground

activities, and DOE will continue to perform interim review and

approval of proposed work and safety measures;
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o Vehicle barriers will be appropriately emplaced to protect the
above-ground portions of the Exhaust Filter Building
Ventilation System;

o The contractor, NWP, is to identify all required support systems
and report any deficiencies and compensatory measures and a
timeframe for establishing corrective action plans or procedural
controls; and

o NWP was directed to provide a schedule for completion of a
thorough evaluation of the filtered ventilation system
vulnerabilities and identify potential compensatory actions.

A more comprehensive evaluation of the ventilation system and its support
systems is currently underway. Corrective actions will be implemented
upon completion of this evaluation.

Subcommittee. Do you think that DOE will need to upgrade the
ventilation systems at WIPP?

Mr. Huizenga. A detailed evaluation of the ventilation system is part
of the formal corrective action plan being developed. The Department’s
current plan is to upgrade the ventilation system. The details and extent of
changes and improvements will be available on the WIPP Recovery website
after they are finalized and approved.
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IMPACT ON TRU WASTE REMOVAL COMMITMENTS

Subcommittee. Mr. Huizenga, the schedule to remove all legacy TRU
waste from Area G at Los Alamos National under a new framework
agreement was put into jeopardy as a result of the closure of WIPP. Moving
this waste off the mesa has been a major concern for New Mexico, and the
Department recently made short term arrangements for the WIPP material to
be stored in Andrews, Texas.

Will this temporary storage contract at Andrews allow you to meet
commitments you made to New Mexico for removal of legacy TRU waste
from Area G in 2014?

Mr. Huizenga. Yes, the Nuclear Waste Partnership subcontract with
Waste Control Specialists (WCS) of Andrews, Texas, provides temporary
storage to allow removal of all the inventory of above-ground transuranic
waste at Area G defined as 3706 cubic meters within the Framework
Agreement. Thirty-nine shipments had been received by WCS, until a
Potential Inadequacy in the Safety Analysis (PISA) was declared on May 1,
due to the potential for the presence of untreated nitrate waste salts in waste
packages received from a Los Alamos National Laboratory (LANL) waste
stream, which had been emplaced in the suspected area of the event that led
to radiological release. The PISA affects the balance of this LANL waste
stream, including packages still at LANL and those already shipped to WCS.
DOE is reviewing the possibility that a chemical reaction may have occurred
within a drum, causing a potential release. Upon issuance of the PISA, DOE
paused shipments to WCS on May 2, because they contained packages
within this specific waste stream. Subsequently, the Texas Commission on
Environmental Quality, the Texas state regulatory agency, directed WCS to
refrain from any further LANL waste receipts until DOE, TCEQ and WCS
better understand the issues related to the LANL waste. At this time we are
evaluating the potential impacts of these delays and issues. DOE remains
committed to completing the 3706 campaign as expeditiously as possible.

Subcommittee. How will the closure of WIPP impact your ability to
meet commitments for the removal of TRU waste at other DOE sites?

Mr. Huizenga. We are carefully evaluating the impacts to other
Department of Energy sites, including potential impacts on commitments
with state regulators. Sites are continuing to characterize and certify
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transuranic waste for shipment to the Waste Isolation Pilot Plant (WIPP).
We are working closely with the sites to ensure that adequate storage is
available for certified waste until such time shipments to WIPP resume.

Subcommiittee. In the event of an extended shutdown of WIPP, which
states and milestones will be impacted first?

Mr. Huizenga. Any impact will depend on the length of the shutdown.
Some impacts may include the Department’s ability to meet: the removal of
all legacy TRU waste from the Idaho National Laboratory by December 31,
2018, and certain milestones for the WIPP certification of remote handled
and contact-handled TRU located at the Oak Ridge Reservation beginning
September 30, 2015. Also, the 3706 Framework Agreement project
milestone of June 30, 2014 for the removal of 3706 cubic meters of TRU
waste from the Los Alamos National Laboratory (LANL), which has been
on schedule, could be impacted if the pause in shipments to WCS continues
much beyond mid-May, as discussed above.
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NEW PROPOSALS FOR HANFORD CLEANUP

Subcommittee. Mr. Huizenga, the Department and the State of
Washington have each put forth new proposals to modify the 2010 consent
decree that governs the cleanup of Hanford’s waste tanks.

What are the main differences between the Department’s and the State’s
approach?

Mr. Huizenga. The state’s proposal and DOE’s proposal are similar in
some ways. However, there are important differences between the
proposals. First, the state’s proposal seeks to import into the Consent
Decree certain milestones that exist in the Tri-Party Agreement. Also, the
state’s proposal seeks to include numerous milestones for the completion of
WTP. DOE proposes that more milestones will be created for the WTP at
the proper time, most importantly, when the baseline is re-established and
there is adequate confidence in the new proposed milestone dates. Finally,
the state’s proposal includes milestones to build up to an additional & one-
million gallon double shell tanks.

Subcommittee. How do you intend to work with the states and
members to gain support? Do you believe DOE will be able to bridge the

gaps?

Mr. Huizenga. We are committed to working closely with Members of
Congress, States, tribal leaders, affected communities and other stakeholders
in an open and transparent manner as we confront the challenges involved in
implementing DOE’s diverse missions. It is important to sound decision
making that the leadership of the Department have open lines of
communication with the State of Washington, the congressional committees
of jurisdiction, and the Members of Washington congressional delegation.

The Secretary has met with Governor Jay Inslee, tribal leaders, and with the
local elected officials in the Tri-Cities area on issues related to the Hanford
Site, including the Waste Treatment and Immobilization Plant. Most
recently, I participated in a public town hall meeting to discuss the
Department of Energy’s proposal to amend the Consent Decree.
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Subcommittee. There is some funding in your budget request for
moving forward with parts of this framework proposal. Can you move
forward without the State’s agreement to modify the consent decree?

Mr. Huizenga. Yes. Our current approach to WTP includes the
resolving the technical issues in the Pretreatment and High Level Waste
Facilities and continuing construction in the areas not affected by the
technical uncertainties. The Department’s proposal also involves certain
modifications to the Low Activity Waste facility processes that will facilitate
the vitrification of low activity waste as soon as practicable.
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DOE’S NEW FRAMEWORK PROPOSAL

Subcommittee. Mr. Huizenga, the State of Washington has been
adamant that a new path forward at Hanford must be comprehensive and
must have a clear schedule for all tank waste retrieval and treatment
requirements

Do you believe the DOE framework proposal can provide a solution for
100% of the tank waste at Hanford?

Mr. Huizenga. On March 31, 2014, DOE offered to the State of
Washington a proposal to amend the Consent Decree. DOE remains
committed to the completion of the tank waste mission at Hanford.

Subcommittee. Is it feasible that you could still meet the existing 204(
and 2047 deadlines for tank waste retrievals?

Mr. Huizenga. Both the 2040 date for completion of tank waste
retrievals and the 2047 date for completion of tank waste processing depend
on a number of factors, including technical issue resolution in the WTP. We
continue to analyze these factors to determine the impacts on schedules. As
the path forward on WTP becomes more refined, the impacts on these dates
will become clearer.
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WORKING THROUGH THE TECHNICAL SAFETY ISSUES

Subcommittee. Mr. Huizenga, the previous Secretary of Energy
assembled a panel of experts and conducted a technical review of the Waste
Treatment Plant design.

Which design issues have been resolved and which are still outstanding?

Mr. Huizenga. The Department has made substantial progress on
resolving technical issues associated with the High-Level Waste facility,
however, full engineering, procurement, and construction (EPC) activities
will not resume until all the technical issues have been resolved. There are
more unresolved technical issues associated with the Pretreatment facility
than with the High-Level Waste facility, so no EPC activities are planned
until these issues are resolved and the Department approves a Safety Design
Strategy. In both facilities, use of the Pulse Jet Mixers to keep solids in
suspension remains one of the primary unresolved technical issues along
with erosion and corrosion concerns in the facilities’ piping and vessels. A
path forward for each has been determined and a plan for Full Scale Vessel
Testing is being implemented.

Subcommittee. How much of this budget request is devoted to
technical resolution of the remaining outstanding issues?

Mr. Huizenga. Approximately $100 million dollars is identified for
technical issue resolution in this budget request.

Subcommittee. What is the timeline for performing vessel testing and
when will DOE provide more information on its testing plans?

Mr. Huizenga. Testing with the first vessel will be initiated in Fiscal
Year (FY) 2014. The primary purpose of this testing is to demonstrate the
Pulse Jet Mixer (PJM) control system design and operating concepts. The
second vessel, which will be a replacement standardized vessel design, will
be tested first at a small scale in FY 2014/FY2015, and then at full scale in
FY 2015/FY 2016. The purpose of this vessel testing is to demonstrate PJM
mixing performance and control system testing over the complete range of
fluids and slurries planned to be processed in the Pretreatment Facility. The
approach for this testing is described in the recently issued document, U.S.
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Department of Energy Approach for Resolution of Pulse-Jet-Mixed Vessel
Technical Issues in the Waste Treatment and Immobilization Plant.
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NEW TANKS AT HANFORD

Subcommittee. Mr. Huizenga, the failures in management of the
Waste Treatment Plant (WTP) project have been extremely frustrating, but
everyone was reminded of what is really at stake here when the Department
announced last year that it had discovered evidence of newly leaking tanks.

In light of the newly leaking tanks and continued delays of WTP, do you
believe that the Department should construct new tanks at Hanford?

Mr. Huizenga. We are continuously evaluating the risks that the tank
waste poses, and we firmly believe that the best path forward is to retrieve,
vitrify, and treat the waste as soon as practicable. DOE does not believe it is
necessary or prudent to commit significant resources at this time to building
new double-shell tanks to store waste.

Subcommittee. What is the impact of the leaks identified thus far? Do
you still believe there is no immediate health or environmental threat?

Mr. Huizenga. Most of the pumpable liquids in the single shell tanks
(SST) have been transferred to double shell tanks (DST) for safe storage.
Any remaining leakage from the T-111 is minimal and poses no risk to the
public. The leakage from DST AY-102 is on the order of a few gallons per
year from the primary tank into the annulus and is not leaking into the
environment. Hence there is no threat to the environment or the public from
AY-102.

Subcommittee. What would be the cost of new tanks and how many
would be needed?

Mr. Huizenga. We do not believe any new double shell tanks are
needed at this time. The cost to build new tanks would be in the range of
$100M to $150M per tank depending on the size, number and location.

Subcommittee. The Department has little credibility on its ability to
construct large projects on time. How can you build trust in EM to deliver
early feed before the time that new tanks would come online?

Mr. Huizenga. DOE is in the process of assessing the modifications
needed in the WTP to implement the Direct Feed LAW option. However,
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there are no known significant technical issues associated with these
facilities and significant construction progress has been made in the Low
Activity Waste Facility, the Analytical Laboratory, and the Balance of
Facilities. In addition, the new support facility, the Low Activity Waste
Pretreatment System will use known technologies and has a clearly
understood scope. Given this, DOE feels confident it will be able to begin
the DFLAW operations by 2022. In addition, we have sufficient available
capacity in the existing double shell tanks to meet our mission needs for the
foreseeable future.

Subcommittee. If the Department’s framework proposal were agreed
to, how quickly could you begin processing tank waste? Is 2019 a feasible
date?

Mr. Huizenga. According to DOE’s proposed Consent Decree
amendment, we believe that the direct feed low-activity waste initiative will
be ready to begin vitrification of supernate waste no later than December 31,
2022.
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SALT WASTE PROCESSING FACILITY (SWPF)

Subcommittee. Mr. Huizenga, press reports have stated that the
Department is continuing to negotiate the terms for the commissioning and
startup of the Salt Waste Processing Facility at Savannah River, something
that must be done before a new performance baseline for the project can be
established. Previous reviews of the project have included warnings that
DOE'’s failure to negotiate the contract by now-passed deadlines would have
serious impacts on the project.

Why have there been so many delays on finalizing the full scope
construction and startup contract and establishing a new baseline?

M. Huizenga. DOE continues to work diligently to negotiate the best
possible agreement that:

o s in the best interest of the taxpayer
Ensures contractor accountability for all activities through facility
operations

e Attains start of radioactive operations as soon as practicable

Subcommittee. How much have these extended negotiations cost
DOE in terms of schedule slippage?

Mr. Huizenga. The duration of ongoing negotiations have not
impacted the project schedule. The project is currently five to six months
ahead of the December 31, 2016, contractual completion date based on the
metrics in place to monitor project performance.

The SWPF project is 73% complete as of March 2014. The Earned Value
Management System (EVMS) metrics for construction for the month of
March and cumulatively since the construction phase was renegotiated, are
as follows:

e Cost Performance Index: CPI month: 0.99 and CPI cumulative: 1,04
Schedule Performance Index: SPI month: 1.07 and SPI
cumulative: 1.06

e Variance at Complete (VAC): +$31.1M (current projected cost
underrun below negotiated target costs)
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e Construction forecast Completion Date: 7/15/16 vs.12/30/16 contract
date

e Construction Estimate at Completion (EAC): $498.9M

Several notable or projected accomplishments include:

Electrical power provided to the facility switchgear

Installed backup diesel generator structure and equipment

Fire Water System Loop complete and energized

Waste Transfer Line (WTL) will complete 350 days ahead of schedule
(August 2014)

Subcommittee. You’ve been negotiating for several years now. Do
you have a timeline of when you expect to have an agreement?

Mr. Huizenga. As a point of reference, the DOE began negotiations on
the construction phase of the project March 2013 and reached an Agreement
in Principle in April 2013. A modification to the contract was signed June
2013 that caps the taxpayer’s liability for construction completion at $540M
and has a target construction completion date of December 31, 2016. The
contractor bears all costs above the $540 million cap until construction is
complete.

DOE continues to work to attain the best possible agreement that is in the
best interest of the taxpayer and ensures contractor accountability through
commissioning and initiates facility operations as soon as practicable.
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BEGINNING WORK AT PADUCAH

Subcommittee. Mr. Huizenga, the Paducah Gaseous Diffusion Plant
has permanently shut down and the transfer back to the Department’s control
was expected to take place last summer. The Secretary of Energy testified
last week that DOE isn’t looking to award the new contract for deactivation
services at the Paducah Gaseous Diffusion Plant this September.

Why has it taken so long for DOE to assume responsibility and get to work?

Mr. Huizenga. The DOE/USEC Lease Agreement for the Paducah
Gaseous Diffusion Plant (GDP) requires USEC to provide a two-year notice
of its intent to return the GDP to DOE. USEC notified DOE on August 1,
2013, of its intent to return the GDP, which would result in the return of the
GDP in August 2015. Despite the two-year notification requirement, DOE
is working with USEC on possibilities for an earlier return.

Early return is subject to several conditions including: 1) competitive
selection of a deactivation contractor and 2) USEC fulfillment of its
requirements under the Lease for the GDP return. Consistent with this
approach, DOE is currently working to competitively procure a deactivation
contractor. In addition, DOE and USEC are working on an agreement
regarding the turnover provisions of the lease.

Subcommittee. The budget request states you are planning on using
carryover from 2014 to offset costs in 2015. How much funding do you
intend to carryover from 2014, and what work does the Department plan to
accomplish at Paducah in 20157

Mr. Huizenga. From FY 2014 to FY 2015 $8.4 million is expected to
be carried over for the DUF6 Conversion Project and $93 million for the
Gaseous Diffusion Project. A full breakout of Paducah’s FY2014 expected
carry over by PBS is listed below. The combined request and available
resources from prior years are expected to provide for DOE to complete the
transfer of the GDP, begin deactivation and stabilization activities, including
deposit removal, and conduct DUF6 Conversion Project operations.
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PBS Number Amount
PA-0011 $ 112,000.00
PA-0011X $ 8,342,636.89
PA-0013 $ 29,007.20
PA-0020 $ 3,633,103.42
PA-0040 $93,010,901.61
PA-0102 $ 68529630
PA-0103 $ 1,379,739.18
Total Paducah $107,192,684.60

Subcommittee. Some members of the local community want DOE to
start decontamination and decommissioning (D&D) activities right away.

How long will the Department wait to begin cleanup of the uranium
enrichment plant?

Mr. Huizenga. At this time, DOE is focused on the safe return of the
GDP from USEC and the initial deactivation and stabilization efforts needed
to ensure the long-term safety of the facilities.

Subcommittee. Is there any funding in the budget request to start
D&D activities at Paducah?

Mr. Huizenga. Deactivation and stabilization activities are the first
steps in the decontamination and decommissioning process. The FY 2015
budget request includes funding for these activities.
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FUTURE PLANS FOR PADUCAH

Subcommittee. Mr. Huizenga, the Department submitted a request for
interest for the use of DOE facilities and stockpiles of depleted uranium to
support new missions at Paducah. The Department announced last fall it had
selected a reuse proposal submitted by GE-Hitachi.

Under what general terms would GE-Hitachi reinvest in Paducah? Can you
provide an outline of how this deal would function?

Mr. Huizenga. Negotiations with GE-Hitachi Global Laser
Enrichment (GLE) are ongoing. As such, additional information regarding
potential terms of the deal cannot be disclosed at this time.

Subcommittee. Are there going to be any transfer of uranium tails in
this deal?

Mr. Huizenga. The proposal offered by GLE would result in the sale
of uranium tails to GLE.

Subcommittee. According to the information you’ve received, in what
timeframe could a laser enrichment facility become operational at Paducah?

Mr. Huizenga. GLE has notified the Nuclear Regulatory Commission
of its intent to request approval to build a laser enrichment facility at
Paducah by 2016. GLE has not indicated when such a facility would be
operational.
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TANK WASTE STRATEGIES

Subcommittee. Mr. Huizenga, both Hanford and Savannah River have
large amounts of highly radioactive liquid tank waste that must be disposed.
So far, DOE has been successful in maintaining those legacy tanks and
meeting its milestones for processing tank waste at Savannah River.

How does the plan for maintaining and cleaning up high level radioactive
liquid tank waste at Savannah River compare to the strategies and
requirements for cleanup up tank waste at Hanford?

Mr. Huizenga. Both the Savannah River Site (SRS) and the Hanford
site tank waste strategies entail separating the waste into two streams — a low
volume, highly radioactive stream and a high volume, low activity stream.
The highly radioactive stream is to be converted into glass using the
vitrification process, for disposal in a geologic repository. The low activity,
high volume stream is to be treated into a stable waste form for disposal
onsite as a low-level waste. At SRS, the vitrification process began in 1996
with the treatment of tank sludges in the Defense Waste Processing Facility.
Separation of the salt waste, the majority of the tank waste, into low-activity
and high-activity fractions on a production basis began in 2008. The low-
activity waste is converted into a concrete-like material (called saltstone)
and disposed of on-site. Since operations began more than 3,700 high level
waste glass canisters have been produced and several millions of gallons of
saltstone disposed. At Hanford, the Department continues to construct the
facilities for separating tank waste into low-activity and high-activity
fractions, as well as the facilities for treatment of these streams. The
primary difference at Hanford is that some of the low-activity waste stream
will be converted to a solid waste form using the vitrification process.

Subcommittee. Are there lessons from Savannah River that could be
useful for formulating a strategy at Hanford?

Mr. Huizenga. Although the waste at SRS is much more
homogeneous than the high level waste at Hanford, there is still a significant
amount of operational and technical information from the SRS tank waste
mission that is applicable to the Hanford tank waste mission. The
Department utilizes a Tank Waste Corporate Board to address DOE
complex-wide tank waste issues. In addition, the principal contractor for
the limited liability corporations is present at both Hanford and the Savannah
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River Site. Over the last two years there have been a number of changes in
management between the two to ensure that positive lessons are exchanged
and unproductive processes are avoided.

The Department also utilizes representatives from different DOE sites or
contractor organizations for periodic peer reviews of its major tank waste
construction projects, to identify lessons-learned that might be used
elsewhere. In addition, certain technologies that were successful at one site
have been utilized at other sites.

Subcommittee. Do the tanks at SRS pose different risks, or are the
programmatic differences more linked to the regulatory requirements?

Mr. Huizenga. The volume of tank waste at Hanford is higher than
that at the Savannah River Site (56 million gallons vs. 39 million gallons),
and is stored in many more tanks (177 vs. 47). However, at Hanford,
campaigns performed in the 1970°s and 1980’s removed much of the
radioactive cesium and strontium source terms from the tanks and
transferred them to capsules that are stored elsewhere on the site.
Additionally, the Hanford tank waste is more chemically complex, as a
result of utilizing a greater number of chemical nuclear separation processes
than at the Savannah River Site, which complicates the ability to retrieve and
immobilize wastes using a single technology. Another factor posing
differences is tank construction. At Hanford, only 29 of the tanks (less than
20 percent) have a double shell construction to contain the contents, and at
Savannah River almost 50 percent of the tanks have double shells. Many of
the non-double shell tanks have pans outside the single shell that extend
vertically to about one-third of the tank height, providing some leak
retention capability.

From a regulatory perspective both sites are regulated under Federal Facility
Agreements, that include DOE, the state, and the Environmental Protection
Agency as parties to the agreement; however, other regulatory arrangements
differ. For example, the State of Washington applies the Resource
Conservation and Recovery Act to the Hanford tanks, while at the Savannah
River Site, many of the tank waste activities are regulated under South
Carolina’s waste water operating permit requirements. This results in
certain differences in how chemical hazards of the waste need to be
addressed.
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PROCESSING SPENT FUEL AT H-CANYON

Subcommittee. Last year, the Department issued an amended decision
to expand the operations at H-canyon to receive and downblend fuel from
U.S.-origin highly enriched uranium from Canada, a deliverable from the
2012 Nuclear Security Summit. The Office of Environmental Management
manages L-Basin, but the majority of the spent fuel currently in storage there
is from foreign and domestic research reactors transported there by NNSA as
part of the Global Threat Reduction Initiative (GTRI).

L-Basin is at storage capacity for High Flux Isotope Reactor (HFIR) cores
and is projected to reach its storage capacity for other used nuclear fuel as
early as 2016. EM is planning a new reprocessing campaign to free up
storage space.

How much funding does NNSA provide to EM for H-canyon processing and
L-basin storage in support of its nonproliferation programs?

Mr. Huizenga. NNSA does not provide any funding to EM for
processing spent fuel at H-Canyon, but has provided some support for SNF
storage at L-Basin. Based on an Agreement between NNSA and EM, high
income economy countries pay a fee to send SNF to SRS for storage at L-
Basin. This fee helps offset some of the costs for management and
disposition of SNF.

GTRI has been supportive of the SNF Program at SRS and of EM’s request

to increase the fee. GTRI has also provided funding for:

¢ A SNF shipment from Chile in 2010, approximately $500K.

e Purchase of additional spent fuel storage racks at L-Basin in 2011-
2013, approximately $2M

e Modification to the fuel transfer system in L-Basin in 2013,
approximately $2.25M.

Subcommittee. Will NNSA contribute any funding to the reprocessing
campaigns?
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Mr. Huizenga. NNSA/GTRI is not contributing funding to process
spent nuclear fuel at H-Canyon. GTRI has supported EM’s efforts to recover
the full cost of down-blending liquid HEU in H-Canyon from Canada.

Subcommittee. Would you need to reprocess this fuel if the GTRI
program didn’t need additional space in L-basin, which is at capacity?

Mr. Huizenga. L-Basin is only at full storage capacity for cores from
the High Flux Isotope Reactor (HFIR). DOE is processing SNF to reduce its
overall cost of managing fuel. Processing eliminates the need for additional
SNF storage racks in the L-Basin facility and allows for future receipt of
foreign and domestic SNF. Continued receipt of HFIR cores from the
ORNL in support of DOE’s research and development mission can resume
once processing of HFIR fuel in H-Canyon begins.

Subcommittee. What alternatives are you considering for the new
campaign?

Mr. Huizenga. The Department considered a number of alternatives
when it prepared the SNF Environmental Impact Statement, a subsequent
2013 Supplemental Analysis, and the Record of Decision Amendment, and
for the reasons stated therein, decided to process a limited amount of SNF.
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DELAYS IN URANIUM-233 DISPOSITION

Subcommittee. Mr. Huizenga, the Omnibus includes language that
directs the Department to provide the subcommittee a clear plan to remove
all U-233 from Oak Ridge by 2019, along with an analysis of the cost and
schedule implications if the Department cannot dispose of some of those
materials as planned at Nevada.

Is the Department any closer to resolving the concerns of the State of
Nevada regarding disposal of the DOE materials?

Mr. Huizenga. The Department continues to work with Nevada
officials through the senior level Working Group established by Secretary
Moniz and Governor Sandoval. The Department has completed the actions
requested by the Working Group to date. The Working Group will meet
again in early May to discuss this matter.

Subcommittee. What activities can move forward in meantime? Will
you move forward with the building modifications and plans for
reprocessing the remaining material onsite?

Mr. Huizenga. Currently, the Department is maintaining a readiness to
initiate the U-233 direct disposal campaign. In parallel, planning is
underway for the required modifications to Building 2026 for processing the
portion of the inventory that is not CEUSP.
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QUESTIONS FROM CHAIRMAN SIMPSON
DOE LEADERSHIP TRANSITION

Chairman Simpson. Mr. Huizenga, we recognize and appreciate the
great work you’ve done to advance the cleanup program. There have been
many tough issues to deal with, many of which are incredibly complex and
technical. It took several years for problems at the Waste Treatment Plant to
grab the former Secretary’s attention. Funding in the fiscal year 2015 budget
request seems to be largely consistent with last year’s budget request, with
just a few realignments.

How does this budget request reflect the areas you are particularly concerned
about?

Mr. Huizenga. The FY 2015 Budget Request for the Environmental
Management (EM) program is $5.622B. The EM portfolio consists of six
functional areas, all of which are significant to the achievement of EM’s
mission. This budget reflects funding for each of the categories as follows:

1. Radioactive Tank Waste ($2,042M / 36%)

Facility Decontamination and Decommissioning ($992M / 18%)
Special Nuclear Materials and Used Nuclear Fuel ($971M / 17%)
Transuranic and Solid Waste ($758M / 14%)

Soil and Groundwater ($466M / 8%)

Site Services ($392M / 7%)

A S i

EM conducts cleanup in these areas within a “Safety First” culture that
integrates environmental, safety, and health requirements and controls into
all work activities. This ensures protection to the workers, public and the
environment.

Chairman Simpson. How would you characterize the changes that
have taken place in your budget under the leadership of Secretary Moniz?

Mr. Huizenga. Throughout my time in EM, Secretary Chu and
Secretary Moniz have been very supportive of and engaged in furthering the
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EM mission. Secretary Moniz has been a strong advocate for EM and has a
deep knowledge and understanding of our successes and our challenges. EM
continues to pursue its cleanup objectives safely within a framework of
regulatory compliance commitments and best business practices.
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WASTE ISOLATION PILOT PLANT (WIPP)

Chairman Simpson. Mr. Huizenga, two incidents happened in
February at the Waste Isolation Pilot Plant (WIPP) that shut down operations
at that facility. One of those incidents, a fire, has already been found to have
been entirely preventable. We know very little about the second incident,
which resulted in a release of radioactive material to the environment and
has prevented entry into the mine for the past several weeks.

What is happening at WIPP?

Mr. Huizenga. On February 5, 2014, a salt haul truck caught
fire. Workers were evacuated and the underground portion of WIPP was
shut down. Several workers were treated for smoke inhalation, but no
injuries occurred.

On February 14, 2014, a second unrelated event occurred when an
underground continuous air monitor (CAM) alarmed during the night shift.
The continuous air monitor measured airborne radioactivity close to the
operating location where waste was being emplaced. When the CAM
alarmed, the underground ventilation system (UVS) automatically switched
to HEPA filtration mode. The two bypass dampers automatically closed,
and the 860 fan vortex damper was manually opened and was adjusted to
achieve designated airflow through the high-efficiency particulate air
(HEPA) filters that captures radioactive particles.

DOE has carefully planned and completed multiple manned entries into the
underground repository to investigate the source of the radioactive release
and is working to determine the cause of the release.

As a result of the February 5, 2014, fire incident, the Department’s Office of
Environmental Management (EM) established an Accident Investigation
Board (AIB) to assess the WIPP safety systems programs and processes at
the federal and contractor level. This investigation included analysis of
training and qualifications, maintenance and emergency management
response to the incident.

The DOE AIB uses a rigorous process to investigate events that had or
potentially could have had a negative impact to the employees, public or the
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environment. The AIB report on the haul-truck fire was released March 7,
2014.

EM released the initial accident investigation report related to the February
14, 2014 radiological release on April 24, 2014. The report’s initial
investigation focused on the reaction to the radioactive material release,
including related exposure to above-ground workers and the response
actions. After the entry teams determine the source of the radiological event,
the accident investigation board will release a supplemental report focused
on the direct cause of the release and worker protection measures in the
underground facility.

Both the vehicle fire and initial radiological release reports are available on
the Department’s website at

Fire report: http://energy.gov/em/downloads/accident-investigation-report

Radiological report: http://energy.gov/em/downloads/radiological-release-
accident-investigation-report

As the result of these events, the WIPP repository is not accepting any waste
shipments. The Department is developing a recovery plan, one of many steps
and processes that need to be completed before WIPP returns to operations.

Continuing environmental monitoring, including air, water and soil testing,
indicates radioactive levels are near background levels and, as a result, we
expect no adverse impact of consequence to people or the environment.

Chairman Simpson. How long do you think WIPP is going to be shut
down? Are we talking a few weeks, months, or years?

Mr. Huizenga. It is premature to estimate how long WIPP will be shut
down until DOE determines the source of the radiological release and
completes detailed planning required to implement corrective actions in
response to the vehicle fire and initial and supplemental radiological release
Accident Investigation Board reports.

Chairman Simpson. How will an extended shutdown impact
commitments made to states for removing TRU Waste? How will the
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closure of WIPP impact your ability to meet the milestone for shipping TRU
waste out of Idaho in 2014?

Mr. Huizenga. The Department is evaluating impacts on commitments
made to states regarding the removal of transuranic (TRU) waste from DOE
sites, and is developing options and executing approved plans to minimize
impacts to the degree possible.

Sites are continuing to characterize and certify transuranic waste for
shipment to the WIPP. We are working closely with the sites to ensure that
adequate storage is available for certified waste until such time shipments to
‘WIPP resume.

Chairman Simpson. Do you have any rough order of magnitude costs
to recover operations at WIPP?

Mr. Huizenga. The Office of Environmental Management is working
with its Carlsbad Field Office (CBFO) to develop a plan and schedule for
recovery from the salt haul vehicle fire and radiological release events that
occurred in February 2014. The objective is to safely restore the WIPP
facility and resume normal transuranic (TRU) waste disposal operations.
The root cause of the incidents is still not precisely known, so the total cost
and detailed schedule for the recovery plan is still under development.

Chairman Simpson. Will you need to submit a reprogramming in
2014 or change the budget request for 2015 to cover those costs?

Mr. Huizenga. The Department is currently evaluating impacts on
fiscal year (FY) 2014 work in progress, and F'Y 2015 plans, both in response
to the fire and radiological events at WIPP and impacts of the WIPP
shutdown on TRU waste generator sites. The root cause of the incidents is
still not precisely known, so cost and schedule for the recovery plan is still
under development.
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MAINTENANCE AND FUNDING FOR WIPP

Chairman Simpson. Mr. Huizenga, in 2014, the Omnibus provided an
additional funding above the request specifically to address deferred
maintenance at WIPP. Yet, your budget justification states you plan to spend
only $10 million total on maintenance in 2014, $2 million less than last
year’s plans, despite having those additional funds.

The accident investigation into the salt truck fire concluded that the failure
to conduct adequate periodic maintenance on the truck was a root cause of
the fire.

The Department has still not completed all corrective actions it said it would
in response to a letter sent by the Defense Nuclear Facilities Safety Board
back in 2012 identifying poor maintenance practices at WIPP.

What are your plans to address the maintenance problems at the site?

Mr. Huizenga. We are currently reviewing maintenance requirements,
schedules and procedures as part of the development of a corrective action
plan. Maintenance is a key part of the formal corrective action plan
currently being developed. Upgrades and/or replacements to facilities,
equipment and infrastructure will be made, as necessary, to ensure safe and
efficient operations. A robust maintenance program will be a key element of
future operational plans. In addition I have recently issued guidance to all of
our sites requesting the details of their required maintenance upgrades in
light of the WIPP challenges and asking them to consider and prioritize their
maintenance needs.

Chairman Simpson. Do you think that there needs to be a greater
emphasis placed on improving maintenance at the site?

Mr. Huizenga. Safe and efficient facilities and equipment is a high
priority. We are evaluating areas of potential improvement in our
maintenance requirements, schedules and procedures.
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TAXES ON THE UTILITY INDUSTRY

Chairman Simpson. House Report 112-462, FY13 House Energy and
Water Development bill as follows:

“For the fourth year in a row, the budget request includes a request to
reauthorize section 1802 of the Atomic Energy Act of 1954 and institute an
additional tax on our nation’s nuclear utilities. The Department still has not
developed a reliable estimate on the total costs to clean up the three gaseous
diffusion sites. It also has not explained how reductions in the amount of
requested funding or how the additional funding the Department is
generating through the questionable use of its uranium bartering
arrangement will impact the rate at which the Fund is depleted. At a time of
rising energy prices, passing on these costs to industry and ultimately energy
consumers without performing the most basic federal planning activities is
indicative of the Department’s continued reliance on off-budget measures to
provide temporary stopgaps instead of developing credible and affordable
plans to meet clean up commitments.”

In our report two years ago we questioned the four years in a row request for
a tax on the utility industry to raise another $2.4 billion in revenue for the
D&D Fund. Since then five nuclear plants have announced shutdowns and
we expect more to come. Again, you have included the reinstitution of the
D&D fund tax on utilities for the sixth time when the fund has a balance of
$3.52 billion. We are concerned about the impact of additional costs on the
nation’s nuclear plant fleet in a low consumer demand, low natural gas price
environment. Do you share our concern?

Mr. Huizenga. The Department believes the reinstitution of the
utilities’ contribution to the Uranium Enrichment Decontamination and
Decommissioning Fund (UED&D) is necessary and appropriate. There is
currently insufficient funding to cover the total cost to D&D the gaseous
diffusion plants, which for many years, operated to meet both national
security and commercial enrichment needs.

Chairman Simpson. Last year the nation’s utility regulators, National
Association of Regulatory Utility Commissioners (NARUC), passed a
resolution opposing the reinstitution of the D&D fund tax on utilities. Are
you aware that they had passed this resolution? Do you understand their
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concern about adding more costs on the bills of consumers of electricity
generated by nuclear power?

Mr. Huizenga. The Department is aware of the NARUC resolution.

Chairman Simpson. This Subcommittee observed two years ago that
DOE had not developed a reliable estimate on total costs to clean up the
three gaseous diffusion sites. Your Triennial report to Congress on cleanup
costs was due to us last October. When do you expect this report to be
delivered? Wouldn’t it be more transparent to policymakers and
understandable to the public if DOE provided more frequent updates on
cleanup activities and costs than once every three years?

Mr. Huizenga. The 2013 Triennial Report is in the final stage of
review and should be submitted to the Congress in the very near future. We
are providing the Triennial Report in accordance with the schedule
established in section 1805 of the Atomic Energy Act of 1954, as amended
by the Energy Policy Act of 1992, which calls for the submission of the
report every three years.

Chairman Simpson. Were you aware that nuclear plant owners report
on their plant’s status every quarter to the NRC called the Reactor Oversight
Process? The NRC’s Reactor Oversight Process is the agency’s program to
inspect, measure, and assess the safety performance of commercial nuclear
power plants and to respond to any decline in performance. It reflects the
Commission’s strategic goals for safety, security, openness, and
effectiveness. Do you believe it is fundamentally fair for the federal
government to require private industry to report these indicators quarterly
when government itself cannot manage to produce a report on similar
criteria once every three years? Why or why not would you recommend a
quarterly report to Congress on DOE cleanup?

Mr. Huizenga. The Department continuously monitors its progress in
the decontamination and decommissioning and cleanup of the three gaseous
diffusion sites. In regard to the reporting frequency, adequacy of the
Triennial Report to Congress, the Department believes these updates
provided pursuant to the congressional schedule provide sufficient
information.
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Chairman Simpson. The 1992 EPAct was clear that remedial action
costs should be paid from the D&D Fund only to the extent that the amount
available in the Fund was sufficient. Are amounts in the Fund sufficient to
undertake remedial activities? Has the GAQ ever stated that DOE has used
the Fund for activities not associated with D&D? Do you believe you have
exercised strict oversight of cleanup activities that would prevent funds
appropriated from being used for other purposes?

Mr, Huizenga. Currently, the UED&D Fund balance is adequate for
the Department to continue to undertake remedial activities. As noted
above, the UED&D Fund 2010 Report to Congress (the sixth Triennial
Report) estimated the Fund shortfall to be approximately $11.8 billion. The
Department exercises strict oversight of cleanup activities to ensure funds
are not used for other purposes. To the best of its knowledge, the
Department does not believe the GAQ has ever reported concern that DOE
has used the UED&D Fund for activities not associated with D&D.
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EM LIABILITIES

Chairman Simpson. In your testimony before this subcommittee, you
said EM has an estimate of $200 billion to complete the work currently on
your books. You also mentioned additional DOE environmental liabilities
that are the responsibility of NNSA, the Office of Nuclear Energy and the
Office of Science. Can you tell us the estimated cost to address the legacy
DOE environmental liabilities that are not currently part of the EM program?

Mr. Huizenga. The EM Program's estimated Life-Cycle Costs to
Complete are used as part of a Department-wide effort to estimate the
Department's Environmental Liability, which is included in the
Department’s Agency Financial Report. The liability is reported in
“constant” dollars that are not affected by general price inflation. These
costs are normalized for the year they are reported (in this case 2013).
Whereas the $200 Billion estimate you have cited is expressed in “current”
dollars, which takes into account escalation over the multiple decades
remaining in the EM Program’s life-cycle. The distribution of the
Department's Environmental Liability is shared by a number of programs
across the Department for a wide variety of activities that span a long time
period, summarized in Table 1 (shown below).

The EM Program's remaining cost for the remainder of the Environmental
Liability forms the largest fraction (more than 60%) of this estimate.

The Other Contributions of the Department's Liability (approximately 10%
of the Department’s Environmental Liability) concerns the management of
environmental scope that has not been formally assigned to specific
programs.
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Table 1, The Department's Environmental Liability as Recorded in the

FY 2013 Annual Financial Report by Program Office

Program Office

Department’s
Environmental Liability as

Percentage of
the

Recorded in the FY 2013 Department's
Annual Financial Report Environmental
(8 Billion) Liability

Environmental $180.54 64.4%

Management Program

National Nuclear $48.61 17.3%

Safety Administration

Office of Science $9.49 3.4%

Naval Reactors $7.25 2.6%

Office of Legacy $5.11 1.8%

Management

Office of Nuclear $0.50 0.2%

Energy

Other Contributions $28.78 10.3%

Total $280.27 100%
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QUESTIONS FROM MR. GRAVES OF GEORGIA
TITLE X REIMBURSEMENT

Mr. Graves. Title X of the Energy Policy Act of 1992 requires the
Department of Energy to reimburse, at least annually, licensees of active
uranium and thorium processing sites for costs incurred to remediate certain
sites that provided uranium and thorium concentrate in support of U.S.
defense programs. Fourteen sites — thirteen uranium sites and one thorium
site — were determined to qualify for reimbursement. Reimbursements began
in FY 1994 and in its annual budget requests, the Department asked for
commensurate funds to support the program.

However, starting in FY 2009, the Department ceased requesting funding in
its annual budget for Title X reimbursement. These funds cover remediation
work that has already been completed and for which the federal government
has a legal obligation to pay. This failure by the Department has led to the
accumulation of a $54 million backlog in unpaid claim balances as of
December 2013.

At least one of these sites is facing a cessation of remediation activities
unless it can recover at least some of the $15 million in reimbursements it is
owed. It is unacceptable for the federal government to abandon communities
with unfinished radioactive waste remediation projects that at best will have
no restart date in sight and at worst will remain a hazard to peoples’ health
forever without further intervention.

Why has the Department failed to include sufficient resources within its
annual budget submission to reimburse the Title X licensees for their efforts
to bring these sites to closure, despite a legal obligation to do so? Absent
fulfilling this legal obligation, what plan does the Department have to
remediate these sites and protect the health and safety of the communities in
which they are located?

Mr. Huizenga. Taking many variables into account, EM has generally
prioritized its cleanup activities as follows:

e Activities to maintain a safe, secure, and compliant posture in the EM
complex
e Radioactive tank waste stabilization, treatment, and disposal
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Spent (used) nuclear fuel storage, receipt, and disposition

Special nuclear material consolidation, stabilization, and disposition
Transuranic and mixed/low-level waste disposition

Soil and groundwater remediation

Excess facilities deactivation and decommissioning.

The Department supports the Title X Uranium and Thorium Reimbursement
Program and has been able to provide reimbursements to uranium and
thorium licensees through fiscal year (FY) 2012. In accordance with section
765.20(g) of 10 CFR Part 365 (revised), the Department continues collection
of annual claims. Each year, the Department publishes a Federal Register
Notice requesting uranium and thorium licensees to submit their claims to
the Department for cleanup work performed in the prior fiscal year, which
identifies that the ability to reimburse approved claims is subject to the
availability of funding. Any remaining unpaid approved claims are carried
over to the next fiscal year, until they can be paid in full by the Department.

The Department does not have the authority to conduct the actual physical
cleanup at these privately owned sites.
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Mr. SiMPSON. Welcome this morning to the hearing. The hearing
will come to order. Let me just state that there is about five or six
other hearings going on at the same time for Appropriations Com-
mittee members, so I suspect that you will see people running in
and running out and back and forth during the hearing.

But I would like to welcome our witnesses, Dr. David Danielson,
Assistant Secretary for Energy Efficiency and Renewable Energy;
Dr. Pete Lyons, Assistant Secretary for Nuclear Energy; Pat Hoff-
man, Assistant Secretary for Electricity Delivery and Energy Reli-
ability; and Christopher Smith, Acting Assistant Secretary for Fos-
sil Energy.

But before I begin, and before we get started, I would like to take
a moment to say how much I look forward to working with Rank-
ing Member Kaptur and all the other members of this sub-
committee. I have been a member of this subcommittee for about
10 years, and I have great appreciation for the importance of the
issues under its jurisdiction. This is the first hearing that I have
actually chaired as chairman of this subcommittee, so it is a new
role for me. And I look forward to, as I said, working with our
ranking member and for her valuable input on this Department.

Your programs account for more than $3.8 billion of the Depart-
ment’s budget request for fiscal year 2015. I must note that while
the request is more balanced than last year, the two accounts, Nu-
clear and Fossil, which Congress increased last year, received re-
ductions. To the extent that the President is serious about an “all-
of-the-above” energy strategy, I would hope that this is the last
year we see this imbalance in the request. Not surprisingly, I know
the work funded by Nuclear Energy the best, but I also know the
importance that these programs hold, not just for the American in-
dustrial competitiveness but also for the comfort, safety, and well-
being of all of our constituents.

As Assistant Secretaries, you have both managerial and leader-
ship roles to the people and programs under your responsibilities.
I am sure you will agree that these can be distinct from each other,
but both require a strong vision of your mandate and operation.

(71)
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Unfortunately, simply reading your budget request does not give
me much insight into the vision each of you has for your programs.
This is a question which I will ask Secretary Moniz to cover for the
Department overall, but I expect that you will be able to provide
us with your answers today.

Given the number of opening statements which we have before
we get into questions, I will keep this short, and I will ask that
each of you do the same. Please ensure that the hearing record,
questions for the record that include supporting information re-
quested by the subcommittee are delivered in final form to us no
later than 4 weeks from the time you receive them. Members who
have additional questions for the record will have until close of
business tomorrow to provide them for the subcommittee office.

And I will say that this is kind of an accelerated hearing sched-
ule that we are having throughout all of the appropriation bills, be-
cause we are going to actually try something new this year in both
the House and Senate, and that is to do our job and do it on time,
and try to get appropriations done so that you know what your
budget is going to be when the first of the fiscal year rolls around.
So we are having accelerated hearings in all of the subcommittees,
which brings a lot of conflicts going on for members as we try to
get this done.

But I think the hearing schedule should be complete by the mid-
dle of April and we will be done with that and then we will start
marking up appropriation bills and try get them to the floor. And,
of course, a lot of it depends on the floor time that is available in
the House and the Senate.

So with that, I will turn to my ranking member, Ms. Kaptur, for
her comments.

Ms. KAPTUR. Thank you, Mr. Chairman. And I must say that it
is a pleasure to work with a regular-order member who wants to
get the job of this subcommittee, full committee, and the Congress
done on schedule. And perhaps even early.

It is a distinct honor to welcome Dr. Danielson. It is good to see
you again. Thank you for your hard work.

And, Dr. Lyons, thank you so very much for being here today.

And Secretaries Smith and Hoffman, thank you all for coming
today and updating our subcommittee on your programs.

I have long cited America’s reliance on foreign energy as a grave
economic and primary national security concern. Over the last dec-
ade, the people of our Nation have spent $2.3 trillion on importing
and consuming foreign oil, predominantly, diverting our wealth and
job creators to some of the worst global players at the expense of
our own citizens and nation. The recent events in Ukraine provide
an abject lesson, lest we forget our own country’s challenges on the
strategic importance of reliable energy in defending the borders of
sovereign nations. The dependence of Ukraine and much of Europe
on Russian energy imports have complicated the international re-
sponse to Russia’s illegal invasion of Crimea.

With this in mind, Secretary Smith, I hope that you can help us
understand the circumstances surrounding the availability of our
country’s resources and the implications of exporting these assets.
And we will have more in the question period on that.
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And further, somewhat parochially, I would like to explore what
you can tell us about the coastal infrastructure for export, includ-
ing in the Great Lakes region; that coastline, the longest in our
country, actually.

I represent a part of the Nation that has worked very hard to
develop all sources of energy, from the photovoltaic silver manufac-
turing in the Toledo region, including launching the first solar com-
pany that is doing quite well right now; oil refining at Oregon Nu-
clear Energy in Oak Harbor; and offshore wind, hopefully, in Lake
Erie, advanced batteries in Cleveland. And our State is now experi-
encing a boom of natural gas exploration in eastern Ohio. But by
and large, our region competes in the harshest of free markets. It
is a merchant economy with no historic record of Federal subsidy
for either energy or power. We lack the directed manages and en-
gagement of a national lab driving regional development and inno-
vation or a power authority providing subsidized power to our
homes and businesses.

For my district and State, energy supplies a significant financial
strain on the citizens and businesses striving to get through each
day. So I am particularly interested in policies, expert innovation,
investment, and drive down costs and support regional energy eq-
uity.

I suspect today you will address how each of your programs is
meeting Nation’s challenges related to our energy sector in an era
of budget austerity. I am focused on understanding the techno-
logical challenges that face each of these sectors so that collec-
tively, we can make informed and wise decisions to shepherd our
resources towards those areas with the largest return.

Dr. Danielson, finally—and I just left a meeting of the Steel Cau-
cus. The Advanced Manufacturing Office came up during the ques-
tion period. You are at the forefront of reinvigorating our country’s
manufacturing capability, an issue of intense national importance.
As our Nation has lost about a third of its manufacturing jobs and
the middle class shrinking because of it, I am very concerned about
indications that America is losing her competitive advantage in
many emerging energy technologies. And interested to hear about
opportunities to not only remain competitive, but restore our posi-
tion as the global leader in new energy technology.

So we look forward to hearing how we can protect our invest-
ments in research and development, intellectual property poaching
to protect our investments in research and development for intel-
lectual property poaching and ensure that our efforts further do-
mestic manufacturing rather than commercialization overseas.

I thank you, Mr. Chairman, for the time and look forward to the
testimony.

Mr. SiMPsSON. Thank you. And before we turn to you for your tes-
timony, let me make an announcement. We have had an addition
to our Energy and Water staff born last week. Rob is a new father
of Afton Riggs, and we are very proud to have a new Energy and
Water Appropriations staff member here. And we actually had a
flag flown over the Capitol in his honor so that when he gets to
be 20, 25 years old you can say, yeah, the old man did that. So con-
gratulations.

Mr. BLAIR. Thank you very much.
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Mr. SiMPSON. Dr. Lyons, we will start with you first.

Mr. Lyons. Thank you. Chairman Simpson, Ranking Member
Kaptur, and members of the subcommittee. Thank you for the op-
portunity to appear before you today to discuss the President’s fis-
cal year 2015 budget request for the Office of Nuclear Energy at
the Department of Energy. This past year has been an historic one
for nuclear energy. Construction of the first new nuclear builds in
this country in more than 30 years continued with completed base
map foundations for two new reactor units at V.C. Summer in
South Carolina and two new plants at Plant Vogtle in Georgia.

Last month, the Secretary announced that two of the owners of
Plant Vogtle would receive a $6.5 billion loan guarantee. New nu-
clear builds, in addition to the currently operating nuclear power
fleet, play an important role in President Obama’s Climate Action
Plan to reduce greenhouse gas emissions as well as achieving
American energy independence.

While we are celebrating new nuclear construction in South
Carolina and Georgia, we must also look ahead to the future of nu-
clear reactor technology. In 2013, the Office of Nuclear Energy an-
nounced a second funding opportunity announcement, or FOA, to
execute cost-shared, first-of-a-kind engineering and design develop-
ment work to help accelerate the timelines for commercialization of
small modular reactors.

In December, we selected NuScale power under this FOA for a
licensing technical support award. For this FOA, we solicited inno-
vations that can improve safety, operation, and economics through
lower core damage frequencies, longer post-accident coping periods,
enhanced resistance to hazards presented by natural phenomena,
and potentially reduced emergency preparedness zones, or work-
force requirements.

These new small modular reactors, as well as the Westinghouse
AP 1000 reactor, are designed with passive safety features to mini-
mize any requirement for prompt operator action, and prevent aux-
iliary system failures from contributing to future accidents. Passive
safety further enhances the safety of nuclear power plants.

Another essential research development on the horizon in fiscal
year 2015 is the planned restart of the Transient Test Reactor, or
TREAT at the Idaho National Laboratory. Transient testing will
enable our programs to understand fuel performance as well as
provide a capability to screen advanced fuel concepts, including ac-
cident-tolerant fuels, which allows for early identification of the
limits of fuel performance.

Finally, although this year has brought many exciting develop-
ments in new nuclear power construction and technologies, it has,
unfortunately, also been a year of unprecedented nuclear power
plant closures. The shutdown of these power plants is a significant
loss of low carbon electricity. Beyond emission, these closed nuclear
power plants are a considerable loss of base load electricity supply
and a loss of energy diversity. America’s nuclear power fleet is a
national asset on many fronts, and our programs continue to en-
fs‘ure nuclear power remains a key player in America’s clean energy
uture.

In summary, the President’s fiscal year 2015 budget requests 863
million for the Office of Nuclear Energy, a decrease of 2.8 percent
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from the fiscal year 2014 enacted budget and an increase of 17 per-
cent above the fiscal year 2015 request.

I look forward to responding to your questions.

Mr. SiMPSON. Thank you.

[The information follows:]
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Statement of Peter Lyons
Assistant Secretary for Nuclear Energy
U.S. Department of Energy
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Subcommittee on Energy and Water Development, and Related Agencies
Committee on Appropriations
U.S. House of Representatives

FY 2015 Appropriations Hearing
March 25, 2014

Chairman Simpson, Ranking Member Kaptur and Members of the Subcommittee, thank you for the opportunity to
appear before you today to discuss the President’s fiscal year 2015 budget request for the Office of Nuclear Energy
{NE) at the Department of Energy.

This past year has been another historic one for nuclear energy. Construction of the first new nuclear builds in this
country in more than 30 years continued with completed basemat foundation pours for two new reactor units at
VC Summer in South Carolina and two new units at Plant Vogtle in Georgia. Last month, the Department of
Energy’s Loan Programs Office also announced that two of the owners of Plant Vogtie will receive a $6.5 billion
loan guarantee. Together these newly constructed units will provide enough reliable, low-emission, baseload
electricity to power 3 million homes in the Southeastern United States. New nuclear builds, in addition to the
currently operating nuclear power fleet, will also piay an important role in President Obama’s Climate Action Plan
to reduce greenhouse gas emissions, as well as achieving American energy independence.

While we are celebrating new nuciear construction in South Carolina and Georgia, we must also fook ahead to the
future of nuclear reactor technology. In 2013 the Office of Nuclear Energy announced a second Funding
Opportunity Announcement {FOA} to execute cost-shared first-of-a-kind engineering and design development
work to help accelerate the timelines for commercialization of Small Modular Reactors (SMRs). in December 2013,
DOE selected NuScale Power, LLC, headquartered in Corvallis, Oregon, under this FOA for an SMR Licensing
Technical Support award. For this FOA, the Office of Nuclear Energy solicited innovations that can improve SMR
safety, operations and economics through lower core damage frequencies, longer post-accident coping periods,
enhanced resistance to hazards presented by natural phenomena, and potentially reduced emergency
preparedness zones or workforce requirements.

These new SMRs, as well as the AP1000 reactors being buift at VC Summer and Vogtle, are designed with passive
safety features to minimize any requirement for prompt operator action and prevent auxiliary system failures from
contributing to future accidents, Passive safety further enhances the safety of nuclear power plants.

Another essential research deveiopment on the horizon in FY15 is the planned restart of the Transient Test Reactor
{TREAT} at the idaho National Laboratory to reestablish a domestic transient testing capability. Transient testing
will enable the NE R&D programs to understand fuel performance as well as provide a capability to screen
advanced fuel concepts, including accident tolerant fuels, which altows for early identification of the limits of fuel
performance.

Finally, although this year has brought many exciting developments in new nuclear power construction and
technologies, it has unfortunately also been a year of unprecedented nuclear power plant closures. Complex
market policy factors and the abundance of natural gas have made operating nuclear power plants uneconomical
in some parts of the country, resulting in shutdowns of four nuclear reactors, with another planned for next year.
Nuclear power provides over 60% of this country’s low-carbon electricity. The shutdown of these power plants is
therefore a significant loss of low-carbon electricity. Beyond emissions, these closed nuclear power plants are a
considerable loss of baseload electricity supply and a loss of energy diversity. America’s nuclear power fleetis a
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national asset on many fronts, and our programs continue to ensure nuclear remains a key player in America’s
clean energy future.

The President’s fiscal year 2015 budget requests $863.4 million for the Office of Nuclear Energy, a decrease of 2.8
percent {or $25 million} from the FY 2014 enacted budget.

OFFICE OF NUCLEAR ENERGY {NE} PROGRAMS

Supercritical Transformational Electric Power Generation - $27.5 million

Supercritical Carbon Dioxide {(SCO2) Brayton cycle energy conversion is a transformative technology that offers
significant improvements in energy and environmental performance over the steam-Rankine cycle, which is used
for roughly 80% of the world’s electricity generation. The higher thermal efficiency of the SCO2 cycle could
produce a 40% reduction in fuel consumption and emissions, a 95% reduction in cooling water consumption, or a
60% increase in electricity generation for a constant heat input when used in appropriate applications.

The Supercritical Transformational Electric Power Generation {STEP} project, funded within NE and coordinated
among the Offices of Nuclear Energy, Fossi! Energy, and Energy Efficiency and Renewable Energy, is a pilot-scale
cost-shared demonstration project to accelerate pre-commercial development and validation of advanced of the
Supercritical Carbon Dioxide (SCO2) Brayton cycle energy conversion technology. The STEP project is part of a new
collaborative effort in the Department of Energy focused on the research, development, and demonstration of
supercritical carbon dioxide technologies with the potential for significant improvements in energy and
environmental performance over current power generation systems.

SMR Licensing Technical Support - $97 million

The Small Modular Reactor (SMR} Licensing Technical Support program is designed to support first-of-a-kind
activities for design certification and licensing activities for SMR designs through cost-shared arrangements with
industry partners in order to promote accelerated deployment of these technologies. The acceleration provided
by the cost-shared funding is expected to improve U.S. global competitiveness, enhance domestic energy security
and contribute to meeting greenhouse gas reduction goals. The program will help demonstrate the potential of
nascent SMR technology and encourage new competition in the marketplace.

The Office of Nuclear Energy remains committed to the smail modular reactor program and believes strongly in the
potential for SMRs to promote American competitiveness, the creation of manufacturing jobs here at home, and
the reduction of CO, emissions through clean, safe, and reliable nuclear power. The Department's FY15 request,
taken in combination with already appropriated funds, can support both the Babcock & Wilcox mPower and
NuScale Power projects. The cost-shared technical assistance provided through the SMR program will help enable
industry’s efforts to obtain certification by the Nuclear Regulatory Commission and ultimately deploy this
advanced technology.

Reactor Concepts Research, Development and Demonstration - $100.5 million

The Reactor Concepts Research, Development and Demonstration {RD&D} program is designed to develop new
and advanced reactor designs and technologies that advance the state of reactor technology to improve its
competitiveness, and help advance nuclear power as a resource capable of meeting the Nation's energy,
environmental, and national secunty needs. Program activities are designed to address technical, cost, safety and
security issues associated with advanced reactor technologies such as liquid metal-cooled, liquid salt-cooled, high
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temperature gas-cooled reactors {HTGRs} and others, Additionally, Reactor Concepts RD&D will conduct research
and development on advanced technologies to support life extensions of currently operating Light Water Reactors
{LWRs) and address the impacts of the Fukushima accident with a focus on enhancing the accident tolerant
characteristics of reactors and their operation.

Light Water Reactor Sustainability - $30.3 million

The existing U.S. nuclear fleet has an excellent safety and performance record and today accounts for about 20%
of the U.S. electricity supply and more than 60% of the low greenhouse-gas-emitting, domestic electricity
production. The Light Water Reactor sustainability {LWRS) subprogram is focusing research on material aging
issues where research results will help support subsequent license renewal applications expected from industry in
the 2016 to 2018 time period. Activities in the Reactor Safety Technologies area have been expanded to address
lessons fearned from the Fukushima Daiichi accident, particularly in understanding and managing Severe Accident
{SA} events. These include evaluation of SA instrumentation needs to better monitor and manage SAs, computer
analysis of SA progression, and preparation and planning efforts in support of eventual examination of the
damaged reactors. The LWRS program has partnered with industry to closely coordinate research needs and share
costs. The program also coordinates with the Nuclear Regutatory Commission to improve utility of research
resuits.

Advanced Reactor Technologies - $70.2 million

The Advanced Reactor Technologies {ART} subprogram reflects the consolidation of the Advanced Smatll Modufar
Reactor {AdvSMR) R&D and the Advanced Reactor Concepts {ARC) subprograms. This consolidation will aliow
better integration of R&D activities and use of a portfolio approach with an emphasis on long-term activities and
collaborations with industry and international partners. The consolidated program will continue R&D on advanced
reactor technologies and will support work on generic topics that can apply to various advanced reactor concepts.
This consolidated program focuses on efforts in the following areas: advanced reactor coolants, safety and
technology for advanced reactors, advanced energy conversion, advanced instrumentation and controls, support
the NRC in its development of an advanced reactor licensing framework, liquid metal reactor component testing,
TRISO fuel and graphite material qualification, advanced materials development and codification, continued
international colfaborations, and industry supporting research. Research results from this program are expected to
help reduce design and construction costs, contribute data to the technical bases for the operation of safety
systems, improve proliferation resistance, and provide critical insights to help solve key feasibility and
performance chalienges.

Fuel Cycle Research and Development - $189.1 million

The mission of the Fuel Cycle Research and Development {FCR&D} program is to conduct research and
development {(R&D} and non-R&D activities related to used nuclear fue! {UNF), nuclear waste management and
disposal issues and conduct R&D on advanced sustainable fuel cycle technologies that have the potential to
improve resource utilization and energy generation, reduce waste generation, enhance safety, and limit
proliferation risk. The program employs a long-term, science-based approach to foster innovative,
transformational technology solutions to achieve this mission. Advancements in fuel cycle technologies and
solutions support the enhanced availability, affordability, safety, and security of nuclear-generated electricity in
the United States.

Moteriol Recovery ond Waste Form Development — 535.3 million

The Material Recovery and Waste Form Development subprogram, formerly Separations and Waste Forms,
conducts R&D on technologies to improve current fuel cycle performance and advance other fuel cycle
technologies with minimal processing, waste generation, and potential for material diversion. In FY 2015, the
subprogram is continuing to test the feasibility of a simplified, cost-effective means of separating minor actinides
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from used nuclear fuels and for capturing off-gases during the separations process, Also in FY 2015, the
subprogram will continue its joint fuel cycle studies with the Republic of Korea. In addition, this subprogram also
leverages its expertise by working with others in areas such as environmental remediation and national security
missions as needed.

Advanced Fuels — $43.1 million

The development of improved and advanced nuclear fuels is a major objective for both existing LWRs and the
entire spectrum of advanced nuclear energy systems. The development of advanced fuels is an essential part of
future sustainable fuel cycle options. Advanced fuels is pursuing two major paths: 1) the development of next
generation LWR fuels with enhanced accident tolerance, and 2) development over the long term of transmutation
fuels with enhanced proliferation resistance and resource utilization.

In FY 2015, the program continues feasibility and assessment activities of accident tolerant fuel (ATF) and clad
concepts. This includes bench-scale fuei fabrication and testing involving irradiations, steam environments,
furnaces, and mechanical property testing. These feasibility and assessment activities also include establishing
modeling capability for these new concepts {largely developed from existing models) as well as studies of impacts
on economics, the fuel cycle, operations, safety, and the environment.

System Analysis and Integration —~ $18.5 miilion

The Systems Analysis and Integration subprogram provides the critical capability needed to analyze compiex fue!
cycle system options, assess overall performance under various scenarios, and improve understanding of the
interdependencies between various subsystems and associated technologies. Systems analysis coupled with the
application of the principles of systems engineering will: 1} help the program objectively and openly identify fuel
cycle options worthy of further study; 2} aid identification and prioritization of the R&D needed; 3) help formulate
and execute program budgets; 4) enable clearer communication of the rationale for R&D funding decisions; and 5)
enhance the ability of the program to rapidly adapt to future decisions. Systems analysis and integration provides
support in knowledge management, communications, fostering innovation, project controls, and program
integration.

Moterials Production, Accounting, & Control Technology — $7.6 million

The Materials Protection, Accounting and Control Technology (MPACT} subprogram strives to develop the
technologies and analysis tools to support the next generation of nuclear materials management and safeguards
for future U.S5. nuclear fuel cycles. It also includes assessing vulnerabilities and security of the consolidated storage
of used nuclear fuel. Moving forward to address the energy security needs of the country will require innovative
approaches to materials controf and accounting to ensure that nuclear material is not misused, diverted, or stolen.

The Office of Nuclear Energy works closely with the National Nuclear Security Administration (NNSA}, Department
of State, and the Nuclear Regulatory Commission {NRC} on issues related to nuclear nonproliferation. NNSA has
broad responsibilities in international nonproliferation and security matters for the present and into the future,
MPACT is focused on R&D as it relates to potential future fuel cycle facilities here in the United States.

Used Nuclear Fuel Disposition — S79 million

The Used Nuclear Fuel (UNF} R&D subprogram will continue to conduct scientific research and technology
development to enable storage, transportation, and disposal of UNF and wastes generated by existing and future
fuel cycles. To support the evolution of the domestic UNF inventory, special emphasis is placed on understanding
the behavior of high-burnup fuels.
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In January 2013, the Administration released its Strotegy for the Management ond Disposal of Used Nuclear Fuel
and High-Level Rodiooctive Waste. Full implementation of the Strategy’s principles and components requires new
legislation; however the Department continues to implement elements of the Strategy where possible within
existing authorities. The FY 201S Budget continues funding activities to fay the ground work and develop options
for decision makers on the design of an integrated waste management system in alignment with the Strategy.

Over the next 10 years the program reflected in the FY 2015 Budget begins operation of a pilot interim storage
facility, advances toward the siting and licensing of a larger interim storage facility, and makes demonstrable
progress on the siting and characterization of geologic repository sites.

Fuel Resources - $5.6 million

For nuclear energy to remain a sustainable energy source, there must be assurance that an economically viable
supply of nuclear fuel is available. The availability of fuel resources for each potential fuel cycle and reactor
deployment scenario must be understood. Seawater contains more than 4 billion tons of dissolved uranium. This
unconventional uranium resource, combined with a suitable extraction cost, can potentially provide a price cap
and ensure centuries of uranium supply even with aggressive world-wide growth in nuclear energy applications.

Nuclear Energy Enabling Technoiogies - $78.2 million

The Nuclear Energy Enabling Technologies {NEET} program sponsors research and development {R&D) in
crosscutting technology areas, such as materials and sensors and instrumentation, and advanced manufacturing,
that can inform extended economical operation of the current fleet of fight water reactors and enable the
development of advanced reactor designs and fuel cycle technologies. This program also makes a strong
investment in modeling and simuiation efforts to bring 30 years of improved computational and material science
to reactor and fuel system simulation. The result will provide researchers, designers, and operators with advanced
tools to better understand the behavior of nuclear systems and thereby improve safety and efficiency. These
technologies will advance the state of nuclear technology, improving its competitiveness, and promoting
continued contribution to meeting our Nation’s energy and environmental challenges.

Crosscutting Technology Development - $13.9 million

The Crosscutting Technology Development activities support the Reactor Concepts and Fuel Cycle programs. A
balanced science-based R&D approach includes both performance enhancement of evolutionary concepts and
investigation of novel concepts, which crosscut two or more reactor concepts or fuel ¢ycles, incorporating these
technologies and capabilities as part of an integrated system offers the potential of revolutionary improvement in
safety, performance, reiiability, economics, and proliferation risk reduction.

Nuclear Energy Advanced Modeling ond Simulotion - $21.5 miffion

NEAMS provides support relevant to both reactor and fuel cycle R&D programs by creating analytic tools, codes
and methods for use by scientists and engineers who need to simulate nuclear energy systems. NEAMS is
developing a computational Too!Kit which is comprised of both reactor and fuel systems analysis capabilities that
can be exercised either coupled or independently, depending on the needs of the end user. NEAMS tools are
already in use by over 60 organizations domestically and abroad. NEAMDb tools today define the state of the art in
nuclear simulation.

Energy Innovation Hub For Madeling ond Simulotion - 524.3 million
The Energy Innovation Hub for Modeling and Simulation {Hub) has been creating a virtual model of an actual

Tennessee Valley Authority-owned (TVA), Westinghouse-designed, operating pressurized water reactor {(PWR) to
simulate its behavior. Engineers will be able to use this virtual model to improve the safety and economics of

5
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reactor operations by simulating proposed solutions to reactor power production increases and reactor life and
license extensions. The combination of data gained from the virtual model and the physical reactor will be used to
resolve technology issues that have long confronted nuclear energy development. The Oak Ridge National
taboratory is currently leading a consortium {CASL — Consortium for Advanced Simulation of Light Water Reactors})
of nationat labs, universities, and industry partners to manage Hub execution.

The FY 2015 budget provides funding for the continuation of the Nuclear Energy Innovation Hub in Modeling and
Simulation into a final five year term, assuming the determination is made that the Hub meets ali requirements
and criteria to be eligible for renewal. The final determination will be completed within fiscal year 2014. If the
Hub is renewed, the scope of the final five years will involve completing ongoing activities and extending the
capabilities developed by CASL to other types of operating reactors, the next generation of pressurized water
reactors that are under construction, and new small modular reactors.

National Scientific User Facility (NSUF) - $18.5 million

The National Scientific User Facitity (NSUF) subprogram represents a “prototype laboratory for the future”
promoting the use of unique nuclear research facilities for science-based experiments and encourages active
university, industry, and laboratory collaboration in relevant nuclear scientific research. The NSUF, through
competitive solicitations, provides a mechanism for research organizations to collaborate and conduct
experiments and post-experiment analysis at facilities not normally accessible to these organizations.

The idaho Nationa! Laboratory Advanced Test Reactor {ATR} and post-irradiation examination (PiE} facilities at the
Center for Advanced Energy Studies and the Materials and Fuels Complex are available as user facilities. in
addition, research reactors at Oak Ridge National Laboratory, the Massachusetts Institute of Technology, and
North Carolina State University, the Advanced Photon Source beam line capabilities at Argonne National Lab,
irradiation experiment design and fabrication capabilities at Pacific Northwest National Laboratory, hot cells and
fabrication capabilities at Westinghouse, and examination facilities at the Universities of Wisconsin, Michigan,
California-Berkeley, Purdue and Nevada-Las Vegas are partnered with the NSUF, bringing additional user facilities
to the research community. Since its designation as a user facility in 2007, NSUF has awarded 72 experiments to
20 universities and 4 faboratories.

Radiological Facilities Management - $5 million

Radiological Facilities Management (RFM) provides support for Radiological Facifities not on DOE property or that
do not directly support NE missions. In FY 2015, the Department is requesting funding only for the Research
Reactor Infrastructure {RRI) subprogram. RRI supports the continued operation of United States (U.5.) research
reactors by providing research reactor fuel services and maintenance of fuel fabrication equipment.

Idaho Facilities Management - $185.9 million

The mission of the Idaho Facilities Management (IFM} program is to manage the planning, acquisition, operation,
maintenance, and disposition of the Office of Nuclear Energy {NE}-owned facilities and capabilities at the idaho
Nationat Laboratory {INL}. The {FM program maintains Department of Energy {DOE} mission-supporting facilities
and capabilities at INL in a safe, compliant status to support the Department’s nuclear energy research, testing of
naval reactor fuels and reactor core components, and a range of national security technology programs that
support the National Nuclear Security Administration {NNSA} and other Federal agencies such as the Department
of Homeland Security in the areas of critical infrastructure protection, nuclear nonproliferation, and incident
response.

To enable and facilitate R&D activities, strategic priorities for the {FM Program in FY 2015 include maximizing the
utility of existing facilities and capabilities through focused sustainment activities and cost-effective rehabilitation.
Activities focus on safe and compliant operation of INL's nuclear research reactor and non-reactor research

6
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facilities, while conducting corrective and cost-effective preventative maintenance activities necessary to sustain
this core infrastructure. In FY 2015, these activities include; 1) restarting the TREAT reactor at the INL to
reestablish a domestic transient testing capability. This capability will enahle the NE R&D programs to understand
fuel performance phenomenology at the milli-second to second time scales as well as provide a capability to
screen advanced fuel concepts, including accident tolerant fuels, which aliows for early identification of the limits
of fuel performance and 2) providing onsite replacement of INL’s remote-handied low-level waste disposal
capability through the Remote-Handled Low-Level Waste Disposal Project. This capability is needed to support
ongoing and future programs {including NE and the Department’s Office of Naval Reactors) at INL. This project is
funded by NE and Naval Reactors.

[n FY 2015, activities associated with the Advanced Test Reactor {ATR) Life Extension Program (LEP}) will be
complete. Since inception in FY 2005, the LEP Program has successfully completed activities and implemented
strategies necessary to ensure the ATR remains viable for the nation’s nuclear energy needs. Activities completed
as part of the program include seismic analyses and upgrades, nuclear safety design basis analyses and
documentation, material condition assessments, identification and procurement of critica! spare parts and one-of-
a-kind components, and system replacement of critical systems.

Idaho Sitewide Safeguards and Security - $104 million

The Idaho Sitewide Safeguards and Security (S&S) program supports the INL complex nuclear facility infrastructure
and enables the Office of Nuclear Energy {NE) to conduct research and development in support of multiple
program missions. To better afign the S&S funding with INL infrastructure and R&D programs, the S&S program
was transferred to the Nuclear Energy appropriation in FY 2014.

The S&S program funds base physical and cyber security activities for the INL, providing protection of the
Department of Energy’s {DOE) nuclear materials, classified and unclassified matter, government property,
personnel and other vital assets from theft, diversion, sabotage, espionage, unauthorized access, compromise, and
other hostile acts that may cause adverse impacts on our nationa! security; program continuity; or the health and
safety of employees, the public, or the environment.

International Nuclear Energy and Cooperation - $3 milfion

{nternational Nuclear Energy Cooperation’s {INEC) mission is to serve as the Department’s overall lead for all
international activities related to civil nuclear energy, inciuding analysis, development, and impiementation of
international civil nuclear energy policy and coordination and integration of the Office of Nuclear Energy’s
international nuclear technica!l activities. These activities support international bilateral and multilateral
engagement and civil nuclear energy R&D activities with countries with an established or planned civilian nuclear
power sector.

Program Direction - $73.1 million

Program Direction provides the Federal staffing resources and associated costs required to provide overail
direction and execution of the Office of Nuclear Energy {NE} programs. NE staff is located in Washington, DC, the
{daho Operations Office, Oak Ridge Operations Office and the Nevada Site Office. The ldaho site office funding
supports their efforts to continue to be a fully functional service center, not only for the Office of Nuclear Energy,
but other Department of Energy offices. Activities within the site office support function include execution of
headquarters directed procurements, as well as supplemental support for any unforeseen actions.

In addition to appropriated funds, NE also manages approximately $140 million annually in work for others and
reimbursable funding from the National Aeronautics and Space Administration and the Department of Defense for
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the development of advanced radioisotope power systems for space exploration and national security missions.
The Program Direction request refiects NE’s continued attempts to optimize support for its Federa! workforce,
while continuing to improve efficiency and cost-effectiveness and ensure the expert Federal management and
oversight of NE mission activities.
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Mr. SiMPSON. Dr. Danielson.

Mr. DANIELSON. Mr. Chairman, Ranking Member Kaptur, and
distinguished members of the subcommittee, thank you for the op-
portunity to testify today. The Office of Energy Efficiency and Re-
newable Energy, known as EERE, seeks to ensure American lead-
ership in the transition to global clean energy economy. EERE’s
goals are to dramatically reduce U.S. Reliance on oil, reduce energy
costs for American families and businesses, create American jobs,
and reduce pollution. At EERE, we focus on three distinct energy
sectors: Sustainable transportation, renewable power, and energy
efficiency. We support research development and demonstration ac-
tivities with the explicit goal of making clean energy technologies
directly competitive without subsidies with the energy technologies
in broad use today.

Our Nation stands at a critical point in time with regard to the
opportunity in clean energy. Americans continue to spend almost
$1 billion a day overseas for foreign oil, and every year we are
wasting hundreds of billions of dollars in energy costs through inef-
ficient buildings and factories.

In addition, while $254 billion was invested globally in clean en-
ergy in 2013, with trillions more to be invested in the years ahead,
the energy industry has systematically underinvested in innova-
tion, investing just 0.4 percent of its sales in R&D.

For these reasons, there continues to be an important and appro-
priate role for stable, targeted government investment in innova-
tion in the clean energy sector. After decades of EERE support for
American clean energy innovation, we are now in the unique posi-
tion where a wide array of technologies are truly within 5 to 10
years of being cost competitive without subsidies. This presents us
not only with the opportunity to address America’s strategic energy
challenges, but also with one of the most significant economic de-
velopment opportunities of the 21st century.

We can either make the necessary and appropriate investments
to ensure that the clean energy technologies of today and tomorrow
are invented and manufactured here in America, or we can sur-
render global leadership in important new technologies from na-
tions like China, India, South Korea, and Japan.

In fiscal year 2015, EERE is requesting a budget of $2.3 billion
from Congress. I would like to briefly highlight recent successes
and key proposed activities for fiscal year 2015 from across our
portfolio. We will start with our sustainable transportation port-
folio. In fiscal year 2015, EERE will seek to build upon an already
strong track record in this area. For example, from 1976 to 2008,
more than $900 million in EERE supported combustion engine re-
search yielded economic benefits totaling more than $70 billion, a
more than 70-to—1 return on investment. And just last year, EERE
achieved a high-volume model cost for advanced batteries of $325
per kilowatt hour, a more than 60 percent reduction since 2008.

EERE’s fiscal year 2015 supports R&D to advance more efficient
combustion engines and increase the use of natural gas and drop
in biofuels, and will continue to support R&D to achieve the EV
Everywhere Grand Challenge’s goal of driving down advanced bat-
tery costs to $125 per kilowatt hour by 2022.
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We will also continue our focus on driving innovation in fuel cell
systems to reduce their costs to $40 per kilowatt by 2020. And we
will continue to develop innovative processes to convert cellulosic
and algal-based feedstocks to bio-based fuels to demonstrate the
technology required to achieve a cost of $3 per gallon by 2017 to
2022.

In our renewable power portfolio, EERE’s fiscal year 2015 re-
quest will build on our SunShot initiatives 60 percent progress
today towards its goal of making solar energy directly cost competi-
tive by 2020. We propose to launch the HydroNEXT initiative to
double U.S. Hydropower by 2030, and we will continue to support
offshore wind advanced technologies demonstration projects and
the Frontier Observatory for research in geothermal energy, an im-
portant new site for the comprehensive and synergistic develop-
ment of cutting-edge new EGS technologies.

Finally, in our energy efficiency portfolio, EERE’s fiscal year
2015 request emphasizes cutting edge R&D in next-generation
building technologies, like LEDs and high efficiency cooling tech-
nologies has increased emphasis on appliance standards and na-
tional building energy codes and increased support for next-genera-
tion manufacturing R&D to lower energy costs for American manu-
facturers.

We will support manufacturing R&D facilities to provide small-
and medium-sized American manufacturers access to cutting-edge
emerging manufacturing technologies that will help them compete
globally with continued support for existing facilities, like the man-
ufacturing demonstration facility at Oak Ridge National Lab and
our Manufacturing Innovation Institute on additive manufacturing
in Youngstown, Ohio, in addition to supporting the launch of at
least one new manufacturing innovation institute in fiscal year
2015.

I want to close my prepared remarks today by emphasizing
EERE'’s continued commitment to be a good steward of taxpayer in-
vestments. And fiscal year 2014 EERE has taken strong steps to
protect taxpayer-funded innovation from being manufactured over-
seas, requiring negotiated manufacturing commitments in all new
funding agreements.

In addition, EERE remains committed to active project manage-
ment. Over the past 2 years, EERE has uniformly implemented en-
hanced active project management practices across the board, in-
cluding exclusive use of cooperative agreements, not grants, and
uniform implementation of rigorous annual go/no go project mile-
stones.

In my budget hearing before this subcommittee last year, I noted
that from 2005 to March 2013, EERE discontinued more than 50
projects that were not achieving key technical milestones, allowing
it to save or redirect more than $113 million. And EERE’s new ap-
proach appears to be working. Over the past year, EERE has initi-
ated a process of discontinuing more than 17 projects, representing
almost $25 million in savings, which is more than double EERE’s
agerage annual rate of early project terminations over the last dec-
ade.

In closing, I would look forward to continuing to work with this
committee to maximize the impact of every taxpayer dollar spent
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at EERE and to ensure that it is the United States that wins the
global race for the clean energy manufacturing industries and jobs
of the future.

Thank you, and I look forward to your questions.

Mr. SiMPsSON. Thank you.

[The information follows:]
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INTRODUCTION

Chairman Simpson, Ranking Member Kaptur, and Members of the Subcommittee, thank you for the
opportunity to testify on the President’s Fiscal Year 2015 Budget Request for the U.S. Department
of Energy’s (DOE’s) Office of Energy Efficiency and Renewable Energy {EERE).

The Department is pursuing an all-of-the-above approach to developing every source of American
energy. EERE leads DOE efforts as the U.S. Government’s primary clean energy technology
organization-—working with some of the Nation’s best innovators and businesses to support high-
impact applied research, development, and demonstration (RD&D) activities in the three sectors
under our purview: sustainable transportation, renewable power, and energy efficiency. With
Congress’s support, we implement a range of strategies aimed at reducing U.S. reliance on oil,
saving American families and businesses money, creating jobs, and reducing pollution. We work to
ensure that the clean energy technologies of today and tomorrow are invented and manufactured
in America.

Our Nation stands at a critical point in time in terms of the competitive opportunity in clean energy.
1n 2013, $254 billion was invested globally in clean energy, a 450% increase since 2004—and
trillions more will be invested in the years ahead. China recently pulled ahead of the U.S. in clean
energy investment after we gained the investment lead in 2011. As the world accelerates into a
decades-long transition to clean energy, the United States faces a stark choice: the clean energy
technologies of today and tomorrow can be invented and manufactured in America, or we can
surrender global leadership and import these technologies from other countries like China,
Germany, South Korea, and Japan. We can continue wasting hundreds of billions of doliars in
unnecessary energy costs—money that we could reinvest into our economy—or we can strengthen
our productivity and competitiveness by investing in more efficient American homes, buildings, and
factories.

The United States has world-class innovation capacity, a unique culture of entrepreneurship, well-
developed capital markets, and the finest scientists, engineers, and workers in the world. However,
despite this tremendous opportunity, the U.S. energy industry is systematically underinvesting in
research and development {0.4% of sales versus 12% in aerospace/defense and 20% in
pharmaceuticals, according to one estimate).! This significant underinvestment in energy research
and development by the private sector—in spite of the highly strategic importance of energy to
American economic growth, energy security, and the environment—makes government support for
applied clean energy RD&D crucial for our future competiveness and economic prosperity.

After four decades of investments in American innovation, a number of EERE-supported
technological advancements are, for the first time in our Nation’s history, showing a clear path to

1 Catalyzing American Ingenuity, 2011.
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direct cost competitiveness with conventional forms of energy. Improvements in both cost and
performance for an array of clean energy products have brought a number of these technologies to
the brink of widespread cost-effective market adoption. For exampie, through EERE support of
industry and laboratory RD&D, wind, solar photovoltaics {PV), LED lighting, and electric vehicles
{EVs) have shown remarkable progress with regards to both lower costs and market barriers in
recent years.Z As we build on these successes and continue to invest in energy innovation over the
next several years, we have the ability to accelerate the adoption of these technologies, in addition
to a number of other clean energy technologies that are on the brink of large-scale market
adoption. Now is the time to increase our efforts and continue supporting progress in these areas.
Clean energy technologies are real, they are working, and with smart, targeted investments and
effective public-private partnerships, they could provide us an opportunity to win one of the most
important economic races of the 21st century.

EERE STRATEGIC PRIORITIES AND RETURN ON INVESTMENT

In order to position ourselves to seize this tremendous opportunity, EERE is developing a
transparent framework and roadmap of EERE’s RD&D strategies and priorities. We will soon release
a five-year EERE Strategic Plan for 2014 to 2018 that clearly articulates EERE’s vision and mission,
our strategic goals and our strategies to achieve them, and the indicators we use to measure our
success. The Strategic Plan describes our approach to making programmatic decisions with finite
resources across our portfolio’s three sectors—sustainable transportation, renewable power, and
energy efficiency—and evaluates and projects the impact of our investments in the past and
prospectively into the future. We detail the partnerships that make our work possible and how we
execute our work in a manner that maximizes our effectiveness and accountability. it is my hope
that the EERE Strategic Plan and FY 2015 President’s Budget Request will provide this Committee
with clear transparency into EERE’s strategic priorities and how we effectively manage taxpayer
resources to advance U.S. energy and economic goals.

investment Prioritization

EERE supports members of U.S. industry, research institutions, and academia in innovating,
developing, and demonstrating cutting-edge technologies and breaking down market barriers to
deploying these technologies. We are committed to supporting RD&D that has a strong potentiai to
transform large existing global energy markets and maximize the return on investment delivered to
the taxpayer.

To support the highest-impact activities to achieve our clean energy goals, EERE prioritizes all of its
investments according to our “Five Core Questions”:

?Revolution Now: A Future Arrives for Four Clean Energy Technologies, 2013.
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1. Impact: Is this a high-impact problem?
EERE must focus its limited funds on clean energy challenges and solutions that, if successful,
will have the highest-possible impact on the energy sector. If successfully developed and fully
deployed, the technologies and approaches supported by these investments should make
material contributions toward national energy goals—such as petroleum import reductions,
greenhouse gas emission reductions, total energy cost reductions, and increased economic
growth. Accordingly, EERE will emphasize investments that have the potential to have a greater
than 1% impact on national energy metrics if successful.

2. Additionality: Will EERE funding make a large difference relative to existing funding from other
sources, including the private sector? '
In addition to focusing solely on high-impact opportunities, EERE must also ensure that its
investments have a meaningful additional impact relative to ongoing funding from the private
sector and other sources. Therefore, EERE should avoid investing in areas where other sources
of funding—especially from the private sector—are significant relative to the levels of funding
that EERE could provide.

3. Openness: Are we focusing on the broad problem we are trying to solve and open to new ideas,
approaches, and performers?
EERE’s work is guided by well-developed, fong-term roadmaps that are created in collaboration
with its key stakeholders. However, in the context of this approach, EERE must create and
sustain an internal culture that is always open and receptive to new solutions and partners.
Accordingly, EERE must regularly update its roadmaps and provide mechanisms to quickly
onboard promising new approaches into its portfolio.

4. Enduring Economic Impact: How will EERE funding result in enduring economic impact for the
United States?
As a steward of taxpayer funds, EERE must go the extra mile to develop strategic approaches to
ensure that the technologies it supports—if successfully developed and deployed—will resuit in
long-term economic benefits to the country, including growing the U.S. manufacturing base.

5. Proper Rale of Gavernment: Why is this investment a necessary, proper, and unique rale of
government rather than something best left to the private sector ta address?
The U.S. private sector is the primary engine that will drive the transition to a national clean
energy economy. To maximize its impact, EERE must focus its investments on topics and
activities where there is a unique federal role relative to the private sector.

Investment Strategies

EERE works with industry, academia, National Laboratories, and other partners to create
technology-specific roadmaps—evaluating the future market potential and public benefits of clean
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energy technologies by incorporating in-house expertise, market awareness, and knowledge of
private investment. Once technology roadmaps and RD&D support strategies are established, EERE
investment for these activities falls under three primary areas:

e FEarly stage research and development to enable cost reduction and performance
improvement, working to accelerate the development and commercialization of technologies
through applied research and development on components or whole technology systems;

* Technology validation and risk reduction activities to catalyze the wide-scale adoption of clean
energy technologies and solutions by demonstrating the performance of technologies at
increasing scales in controlled-laboratory and under real-world conditions, providing
benchmarks for performance and durability to provide feedback into our research and
development roadmaps, and reducing technology uncertainty to unlock private sector
investment; and

o Reducing market barriers to the adoption of new technologies that are market ready—such as
a lack of reliable information, inconsistent regulatory environments, and workforce training
gaps—through activities that inciude providing best practice information, stakeholder outreach,
sustaining and enhancing the clean energy workforce, and providing reliable, objective data.

While EERE strategically plans and evaluates its support of RD&D activities according to these
technology roadmaps, we also recognize how dynamic innovators in the clean energy economy
constantly integrate new ideas and discoveries to create competitive advantages. The FY 2015 EERE
Budget Request includes a small fraction of its annual funding for "incubator" programs within each
of its technology offices. Focusing on technologies and solutions that are not currently significantly
represented within EERE’s RD&D portfolio and roadmaps, Incubator programs will allow EERE to
develop, assess, and screen new “off-roadmap” technologies and solutions for their potential to be
“on-ramped” into future program plans, roadmaps, and project portfolios.

Return on Investment

EERE takes its responsibility to deliver return on investment to the U.S. taxpayer very seriously.
Accordingly, EERE performs ongoing return-on-investment tracking and analyses for the
technologies it supports, which are vital to understanding the impact of the RD&D activities we
support. To date, third-party evaluators have completed five evaluations covering EERE’s research
and development investments in solar photovoitaics, wind energy, geothermai technologies,
advanced battery technologies for electric-drive vehicles, and vehicle combustion engines. The
results of these evaluations found that, from 1976 to 2008, EERE taxpayer investments of $15
billion in these five areas resulted in an estimated economic benefit to the United States of $388
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billion—a net return on investment of more than 24 to 1. To elaborate on one specific example,
from 1976 to 2008, EERE-supported combustion engine research investments of $931 million—
backed by Congress—yielded a total benefit of $70.2 billion,* representing a return on investment
of approximately 70 to 1 to the U.S. taxpayer. EERE is proud of this track record of returning value
to the American taxpayer and driving and accelerating innovative clean energy technologies to
commercial success.

EERE PROGRAMS, ACCOMPLISHMENTS, AND FY 2015 BUDGET REQUEST

In FY 2015, EERE is requesting $2.3 billion from Congress to continue its focus on reducing U.S.
reliance on foreign oil, saving American families and businesses money, growing the domestic clean
energy industry, creating jobs, and reducing carbon pollution. EERE will also sustain efforts to
streamline and enhance its operations, conduct rigorous impact evaluations of its RD&D portfolio,
and achieve the greatest possible efficiency and outcomes in each of the three sectors in which it
invests and in key EERE-wide cross-cutting initiatives.

Sustainable Transportation Portfolio {$705 Million}

Through its sustainable transportation portfolio, EERE supports research, development, and
demonstration work and efforts to break down market barriers for a variety of domestic and cost-
effective sustainable transportation technologies. Broadly, the Vehicle, Bioenergy, and Fue! Cell
Technologies Offices support two key parallel solution pathways: (1} using less energy to move
people and freight and (2) replacing conventional fuels with cost-competitive, domestically
produced, sustainable aiternative fueis with lower greenhouse gas emissions. Because most
petroleum use in the transportation sector occurs in personal vehicles and heavy trucks, EERE’s
portfolio emphasizes transportation technologies in these areas. EERE’s vehicle efficiency focus
includes: cost-effective plug-in hybrid, all-electric, and fuel cell electric powertrain components and
systems; materials and technologies for lightweight, safe, and efficient vehicle structures; and
advanced internal combustion engine technologies.

Sustainable Transportation Accomplishments

EERE-supported technological accomplishments continue to help U.S. families and businesses by
reducing fuel costs and providing a range of fuel choices, and by lowering greenhouse gas

3 Preliminary aggregate net benefits caiculation by EERE Office of Strategic Programs, combining cost-benefit impact results
from formal evaluation studies conducted for the Solar, Geothermal, Wind, Vehicles, and Advanced Manufacturing Offices.
‘us. DOE, "Retrospective Benefit-Cost Evaluation of U.S DOE Vehicle Combustion R&D Investments: impacts of a Cluster of
Energy Technologies,” May 2010. Value in undiscounted, inflation-adjusted 2008 dollars.
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emissions. Key EERE accomplishments in the sustainable transportation sector include the
following:

o Reduced fuel costs for heavy duty trucks to help businesses save money. Through the EERE-
supported SuperTruck Initiative, EERE partners have demonstrated a 22% engine efficiency
improvement in the laboratory and developed a full-scale, prototype class 8 heavy-duty truck
that demonstrated a 61% improvement in freight efficiency during initial on-road testing
{compared to a 2009 baseline truck model).

« Lowered costs of batteries to make plug-in electric vehicles more affordable. EERE-supported
research and development helped reduce the projected high-volume production cost of high-
energy, high-power batteries to $325 per kilowatt-hour (kwh) in 2013° from $1,000/kWh in
2008, and is on track toward program goals of $300/kWh by 2014 and $125/kWh by 2022—
which would enable a range of plug-in electric vehicles to be directly cost competitive with
conventional vehicles over the next 5 to 10 years.

e Reduced cost and improved productivity of biofuel logistics. In FY 2013, EERE-supported RD&D
of five feedstock logistics projects demonstrated a 25% cost reduction for integrated systems
that utilize agricultural residues, forest resources, and/or herbaceous and short-rotation energy
crops—a $13 per ton cost reduction relative to conventional systems.

e« Dramatically reduced the cost of fuel cell technologies. In FY 2013, EERE demonstrated
technology capable of reducing the high-volume modeled cost of automotive fuel cell systems
to $55 per kilowatt (kW)}, which is a reduction of more than 30% since 2008 and more than 50%
since 2006—and is well on the way to achieving the 2020 target of $40/kW.

Program Description and FY 2015 Budget Highlights

Vehicle Technologies: The Vehicle Technologies Office supports research, development, and
demonstration {(RD&D), as well as efforts to reduce barriers to market introduction, for advanced
highway transportation technologies that reduce petroleum consumption and greenhouse gas emissions
while meeting or exceeding vehicle performance expectations.

EERE is requesting $359 million in FY 2015 to continue strong RD&D investment in efficient and
alternative fuel vehicles. A significant component of the Request, the EV Everywhere Grand
Challenge will support aggressive cost reduction and performance improvements in several areas,
including in advanced batteries to help reach the goal of cutting modeled high-volume battery costs

*us. DOE, “Linkages of DOE’s Energy Storage R&D to Batteries and Ultracapacitors for Hybrid, Plug-in Hybrid and Electric
Vehicles,” February 2008. Based on high volume manufacturing projection of prototypes that meet or exceed performance
requirements using a peer-reviewed cost mode!, and on proprietary data from battery companies participating in the U.S.
Advanced Battery Consortium.
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to $125/kWh by 2022 from $325/kWh in 2013, thus making electric vehicles more cost-competitive.
FY 2015 funding supports significant research and development of more efficient combustion
engine technologies, with the goais of improving passenger fuef economy by 35% and diesel vehicle
fuel economy by 50% by 2020 compared to 2009 gasoline vehicles; and improving heavy duty
engine efficiency by 30% by 2020, from 42% to 55%. To break down market barriers to alternative
fuel vehicles, FY 2015 funding initiates new alternative fuel vehicle community partner projects to
demonstrate high-impact replicable models for communities that support deployment of innovative
transportation technologies (e.g. compressed natural gas, electric-drive, biofuels, and hydrogen).
Finaily, the FY 2015 Request supports investment in a new research and development program to
address technical barriers associated with compatibility between fuels, engines, and infrastructure,
with a focus on natural gas and drop-in biofuels.

Bioenergy Technologies: The Bioenergy Technologies Office supports targeted research,
development, and demonstration activities to advance the sustainable, nationwide production of
advanced biofuels that will displace a share of petroleum-derived fuels, mitigate climate change,
create jobs, and increase energy security.

EERE is requesting $253 million in FY 2015 to support developing advanced biofuels—reducing
consumption of petroleum-derived fuels and decreasing emissions through sustainable bioenergy
sources. The FY 2015 Request places emphasis on the development of innovative processes to
convert cellulosic and algal-based feedstocks to bio-based gasoline, jet, and diesel fuels at a cost of
$3 per gailon of gasoline equivalent. EERE will jointly invest with the U.S. Departments of Navy and
Agriculture to demonstrate commercial-scale bio-refineries to produce military-specification fuels.
Additionally, requested funds will advance innovative technologies from research and development
to pilot- and demonstration-scale, supporting EERE’s goal of achieving $3 per gasoline gallon
equivalent by 2022 with at least 50% greenhouse gas reduction {on a lifecycle basis) with several
down-selected technologies in order to provide options and solutions across the Nation. In support
of DOE’s Clean Energy Manufacturing Initiative, FY 2015 funding also enables EERE to help develop
technologies to produce high-vaiue bio-chemicals for bio-based carbon fibers, which can be used in
the production of lightweight vehicles, wind turbine blades, and novel insulation materials.

Hydrogen & Fuel Cell Technologies: The Fuel Cell Technologies Office develops technologies to
enable fuel cells to be cost competitive in diverse applications, especially light-duty vehicles, and to
enable renewable hydrogen to be cost competitive with gasoline.

EERE is requesting $93 million in FY 2015 to support RD&D to reduce the cost and increase the
durability of fuel cell systems, with a targeted modeled cost of $40/kW and durability of 5,000
hours, equivalent to 150,000 miles, by 2020. EERE’s Request supports research and development
opportunities for technologies that can bring the cost of hydrogen from renewable resources to less
than $4 per gallon of gasoline equivalent, dispensed and untaxed, by 2020. In FY 2015, EERE will
also support fuel cell research and development, emphasizing areas such as stack component
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research and development, systems, and balance of plant components. The Request would help
advance hydrogen fuel research and development that focuses on technologies and materials that
will reduce hydrogen production, compression, transport, and storage costs. Finally, the Budget
Request supports targeted early market fuel cell demonstrations and addresses codes and
standards to overcome barriers to commercialization.

Renewable Power Portfolio {$521 Million

EERE’s renewable power portfolio supports developing near-, medium-, and long-term solutions to
significantly increase the amount of cost-competitive electric power that is generated from
renewable resources across the Nation. The Solar, Geothermal, and Wind and Water Power
Technologies Offices help advance technology RD&D to cost-effectively harness the United States’
abundant and diverse supply of renewable resources. While each renewable power technology has
unique tradeoffs, EERE seeks to enable the development of multiple renewable power technology
options for every region of the country, enabling the U.S. to diversify its energy portfolio and better
protect our environment and respond to the threat of climate change.

Renewable Power Accomplishments

By supporting renewable power technologies development and demonstration, EERE helps U.S.
homes and businesses take advantage of clean, affordable renewable energy. Key EERE
accomplishments in the renewable power sector include the following:

e Supported development of the U.S. offshore wind industry. In FY 2013, through a 5-year
initiative with multiple competitively awarded projects, EERE awardees began preliminary
engineering and project development for the first U.S. offshore wind energy projects. In 2014,
EERE will down-select and fund three of seven projects to move to final design, construction,
and installation. These demonstration projects are anticipated to be operational by the end of
2017—representing an opportunity to leapfrog global competition and advance the creation of
a new U.S. energy industry.

¢ Enabled the first U.S. grid-connected Enhanced Geothermal System {EGS) project. In FY 2013,
the Desert Peak demonstration project in Nevada completed an 8-month, multi-stage
stimulation of an existing well—making it the first grid-connected EGS project in America to
generate commercial electricity by providing an additional 1.7 megawatts {MW} at the existing
well field.

* Accelerated the solar industry’s technological progress by an estimated 12 years. EERE’s
research and development efforts are helping to drive down the costs of solar power. Without
EERE involvement, the average solar photovoltaic (PV) module production cost per watt would
have been $5.27 in 2008, rather than $1.92, based on a retrospective benefit-cost evaluation

Page 9 of 19



96

that included a counterfactual assessment.’ Today, PV modules are sold for less than $1 per
watt.

Program Description and FY 2015 Budget Highlights

Solar Energy: The Solar Energy Technologies Office supports activities targeted at achieving the
SunShot Initiative’s goal of making solar energy technologies cost competitive with conventional
energy sources by 2020.

In this area, EERE is requesting $282 million in FY 2015 to dramatically lower technology and
manufacturing costs of solar power, as well as for activities that break down non-hardware market
barriers. Only three years into the 10-year SunShot Initiative, EERE has tracked progress at 60%
toward 2020 goals, which include reducing the total installed cost for utility-scale solar electricity to
roughly $0.06/kWh without subsidies. The FY 2015 Budget Request builds on this progress by
supporting: development and demonstration of innovative manufacturing technologies to increase
U.S. competitiveness {part of DOE’s Clean Enerqgy Manufacturing Initiative}, research and
development that enables seamless integration of higher levels of solar penetration into the
electricity grid, and solar PV activities that enable a 50% reduction in non-hardware “soft costs.”
The FY 2015 Request also supports the development of advanced thermal storage and supercritical
CO, power cycles so that concentrated solar power {CSP} can achieve base-load grid parity and the
office’s goal of achieving a levelized cost of electricity for CSP of $0.06/kWh.

Wind Energy: The Wind Energy Technologies Office accelerates U.S. deployment of clean,
affordable, and reliable domestic wind power through research, development, and demonstration.

in this area, EERE is requesting $115 million in FY 2015 to support RD&D on land-based wind power,
offshore wind power, and advanced wind turbine manufacturing activities. The FY 2015 Request will
enable EERE to support three advanced offshore wind demonstration projects that are planned to
be operational by 2017, as well as an “Atmosphere to Electrons” Initiative that is focused on
optimizing whole wind farms as a system to lower the cost of land-based and offshore wind energy.
in support of DOE’s Clean Energy Manufacturing Initiative, FY 2015 funding also enables the pursuit
of new designs, materials, and manufacturing processes to develop longer blades to capture greater
wind resources and to address transportation barriers, all of which support the office’s goal of
reducing the unsubsidized levelized cost of energy for utility-scale land-based wind energy systems
from $0.074/kWh in 2012 to $0.057/kWh by 2020 and $0.042/kWh by 2030.

Water Power: The Water Power Technologies Office supports research, development, and
demonstration to accelerate technology development for cost effective and environmentally
responsible renewable power generation from water.

© “Retrospective Benefit -Cost Evaluation of DOE investment in Photovoltaic Energy Systems,” U.S. DQE, August 2010,
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EERE is requesting $62.5 million in FY 2015 to support innovative technologies for generating
electricity from water resources, including both marine and hydrokinetic {MHK) and hydropower.
HydroNEXT, a new EERE initiative, would conduct research and development that supports
improvements in the performance, flexibility, and environmental sustainability of technologies
applicabie to existing hydropower facilities; would support developing and demonstrating
technologies that will enable new low-impact fish-friendly hydropower deveiopment; and wouid
support EERE’s goal of doubling the contribution of hydropower to the U.S. electricity system by
2030 {an additional 300 TWh}. The FY 2015 Budget Request also supports MHK activities to develop
and validate open-source design tools and support testing of wave and tidal energy systems, which
will help enable industry to develop robust next-generation systems. These RD&D efforts wouid
help compress technology development timelines with the goal of reducing the levelized cost of
energy for MHK devices to local coastal hurdle rates of $0.12/kWh to $0.15/kwWh by 2030.

Geothermal Technologies: The Geothermai Technologies Office accelerates research and
development of clean, domestic geothermal energy in order to reduce the risks and costs of
bringing geothermal power online.

In this area, EERE is requesting $61.5 million in FY 2015 to support RD&D to drive down the cost of
enhanced geothermal systems (EGS), develop other geothermal resources, and support broad
geothermal resource analyses. A key element of the FY 2015 Budget Request is for support of site
characterization for the Frontier Observatory for Research in Geothermal Energy (FORGE), a critical
step toward readying this site to test and validate cutting-edge EGS technologies and techniques.
FORGE is a dedicated site focused on creating an accelerated commercial pathway to large-scale
EGS power generation in the United States, and supports EERE’s goal of demonstrating the
capability to create and sustain a 5-MW greenfield EGS reservoir by 2020. The FY 2015 Request
would also advance the validation of EERE’s “Play Fairway Analysis” to assess exploration risk and
the probability of finding new geothermal resources on a regional scale—resulting in maps and
studies that help reduce industry’s drilling and development risks. Finally, FY 2015 funding will
advance DOE’s Strategic Materials effort by transitioning its most successful feasibility studies of
technologies to extract strategic materials from geothermal brines to technology prototype
development or field demonstration projects.

Energy Efficiency Portfolio ($858 Million

EERE’s energy efficiency portfolio seeks to improve the energy efficiency of the Nation’s homes,
buildings, and industries. The Buildings Technologies, Advanced Manufacturing, Weatherization and
intergovernmental Programs, and Federal Energy Management Program Offices help provide
businesses, consumers, and government agencies with innovative, cost-effective energy-saving
solutions to improve their energy efficiency—from higher efficiency products, to new ways of
designing homes and buildings, to new ways of improving the energy intensity and competitiveness
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of American manufacturers. EERE’s energy efficiency portfolio also supports better integrating the
built environment with our energy system to combat costly peaks in energy demand and to
increase the capabilities and value of buildings and facilities.

Energy Efficiency Accomplishments

EERE continues to support RD&D that helps U.S. consumers and businesses to save money and
advance their energy productivity and global competitiveness. Key EERE accomplishments in the
energy efficiency sector include the following:

¢ Reduced energy intensity and costs for businesses. As part of EERE’s Better Plants Program,
Program Partners representing ciose to 1,800 plants and about 8% of the total U.S.
manufacturing energy footprint have committed to reducing their energy intensity by 25% over
10 years. As of October 2013, Program Partners—including teaders in the steel, automobile,
aerospace, and paper industries—have together saved about 190 trillion British thermal units
(Btu) and $1 bitlion since 2009.

e increased U.S. manufacturing competitiveness. EERE has helped manufacturers increase their
energy productivity, including providing technical support to 590 combined heat and power
{CHP) projects between FY 2009 and FY 2013. Since 1979, EERE-supported RD&D has advanced
220 new manufacturing technologies that increase energy efficiency, and has received 78 R&D
100 Awards.

e Driving innovation to enable cost savings in residential heating and cooling. Oak Ridge
National Laboratory {ORNL) and a private-sector partner developed a ground source integrated
heat pump technology that can save up to 60% of annual energy use and cost for residential
heating and cooling over conventional systems, and is up to 30% more efficient than other
ground source heat pumps.

e Provided critical funding for states to weatherize homes. In FY 2013 alone, EERE helped
improve the energy performance and comfort in the homes of 46,871 American low-income
families across the Nation, resulting in an estimated 1.4 trillion Btu of first-year energy savings
and $20 million in first-year energy cost savings.

Program Description and FY 2015 Budget Highlights

Advanced Manufacturing: The Advanced Manufacturing Office advances RD&D of critical industrial
efficiency and clean energy manufacturing technologies, supports shared research facilities tackling
cutting-edge, foundational technological challenges, and helps lower market barriers to energy-
efficient manufacturing technologies and practices.
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EERE is requesting $305 million in FY 2015 to support industrial energy efficiency and to support
RD&D of advanced materials and manufacturing processes that cut across muitiple EERE technology
offices and increase U.S. manufacturing competiveness. The Budget Request would enable EERE to
partner with U.S. manufacturers on high-impact research and development focused on advanced
manufacturing and materials to realize significant gains in energy productivity, environmental
performance, and product yields, with the uitimate goal of assisting U.S. industry in reducing its
energy intensity by 2.5% per year.” The FY 2015 budget builds on the progress of EERE-supported
projects that are already chipping away at this goal, like the development of one flash iron-making
process that would help reduce energy consumption up to 20% over historical values. Another
project is working to develop an advanced sheet metal forming tool which could reduce scrap metal
generation by 70%, reduce energy consumption by 70%, and reduce costs for production by 90%.

The FY 2015 Request supports launching at least one new Clean Energy Manufacturing Innovation
Institute, along with continued support of existing institutes, and these efforts will be discussed in
more detail below. The Budget Request will also aliow EERE to continue to partner with the best
and brightest in industry, academia, and at research institutions to address critical manufacturing
and supply chain challenges through EERE’s advanced manufacturing RD&D facilities. Examples
include activities such as the Critical Materials Hub at Ames National Laboratory, comprising over a
dozen research universities and industrial partners, that tackles critical materials reduced use,
alternatives, and recycling within the clean energy supply chain; and the Manufacturing
Demonstration Facility at Oak Ridge National Laboratory.

Finally, FY 2015 funding will allow EERE to continue partnerships with industry in breaking down
barriers to commercializing energy-efficient manufacturing technologies and practices, such as CHP,
towards a national goal of 40 GW of new cost-effective industrial CHP by 2020.2

Building Technologies: The Building Technologies Office supports development and demonstration
of advanced building efficiency technologies and practices that support more efficient, affordable,
and comfortable U.S. buildings.

EERE is requesting $212 million in FY 2015 to help homes and businesses become more energy
efficient, to support energy efficiency innovation, and to work with stakeholiders to develop
equipment and appliance efficiency standards. The FY 2015 Budget Request supports research and
development of several high-impact emerging technologies with the potential to increase United
States energy savings and reduce greenhouse gas emissions from residential and commercial
buildings. The Budget Request will also allow EERE to partner with home builders in constructing
highly energy-efficient homes, and to partner with homeowners in order to improve their access to
home energy improvement services. EERE will also partner with the commercial sector to improve

7 EPACT 2005.
®E.0.13624.
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the information, tools, and resources available for commercial buildings to reduce energy
consumption and meet the goal of 20% energy savings in commercial buildings by 2020. The FY
2015 Request supports a consortium for building energy innovation to reduce energy use in small-
and medium-size commercial buildings and demonstrate new market pathways for energy savings.
Finally, the Request enables equipment and appliance standards that establish minimum efficiency
requirements pursuant to federal statutes, towards the goal of reducing building source energy use
and reducing carbon pofiution by at least 3 billion metric tons cumulatively by 2030.

Weatherization and Intergovernmental Program: The Weatherization and intergovernmentai
Programs Office partners with state and local organizations in order to make clean energy
technologies more accessible to a wide range of government, community, and business
stakeholders.

EERE is requesting $305 million in FY 2015 to support weatherization, state energy activities, and
clean energy and economic development technical assistance. EERE’s FY 2015 Budget Request in
this area includes $228 million to support the Weatherization Assistance Program at levels that
provide access to home weatherization services for more than 33,000 low-income households in
jurisdictions across the country. The FY 2015 Budget Request also contains increased funding to
enable EERE to support and expand innovative initiatives with its State Energy Office network in
order to spur accelerated deployment of energy efficiency and clean energy technologies. These
engagements include reducing state government energy use, with a goal of reducing state
government facilities and operations energy use by 2% per year through 2020, and accelerating
investment in state and local public-sector use of energy service performance contracting by $1 to
$2 billion by 2016. Finally, the Budget Request will support Clean Energy and Economic
Development Partnerships to assist regions in creating economic development roadmaps in
sustainable shale gas growth zones and aiso to provide technical assistance to enable local
governments and communities to leverage clean energy technologies to achieve local economic
growth.

Federal Energy Management Program: The Federal Energy Management Program works across the
federal government to provide individual federal agencies with technical expertise that enables the
federal sector to lead by example and meet energy efficiency and clean energy goals.

In this area, EERE is requesting $36 million in FY 2015 to continue its progress in assisting the U.S.
Government meet core energy efficiency, water conservation, and renewable energy utilization
goals for government buildings. The FY 2015 Budget Request supports a center of expertise focused
on Federal Data Center Energy Efficiency and Optimization, increased project tracking, and
expanded development and implementation of critical tools for enhancing the effective use of
project financing mechanisms. Through the continuation of the Federal Energy Efficiency Fund,
EERE’s Request would provide funding to leverage cost-sharing at federal agencies for capital
projects, as well as other initiatives, that support government-wide goals to reduce federal facility
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energy intensity by 30% by the end of FY 2015 compared to FY 2003, reduce water consumption
intensity by 16% by the end of FY 2015 relative to a 2007 baseline, and utilize renewable electric
energy equivalent to at least 7.5% of total electricity use by FY 2013 and 20% by 2020.

EERE CROSS-CUTTING INTIATIVES

in addition to EERE’s technology offices, we also work to break down silos across DOE and EERE
offices to address critical, crosscutting energy initiatives that broadly impact our clean energy goals.
Within our technology office budgets, EERE organizes and coordinates investments across our
technology sectors around addressing common key themes to achieve maximum impact for the
U.S. taxpayer.

Grid Integration Initiative

One of EERE’s primary missions has been to drive down the costs of individual technologies related
to energy efficiency, renewable power, and sustainable transportation. As these programs have
become increasingly successful at driving down the cost of emerging technologies, more and more
of these technologies are being integrated into the electrical power system. However, as these
technologies are deployed in greater numbers, they introduce new challenges associated with the
physical operation of the grid.

EERE’s Grid Integration Initiative—in coordination with the Office of Electricity Delivery & Energy
Reliability and other DOE offices—organizes activities across EERE’s technology offices to holistically
enable the seamless integration of EERE technologies into the electrical grid in a safe, reliable, and
cost-effective manner. In FY 2015, EERE is requesting $126 million for this Initiative across our
Buildings, Solar, Vehicles, Wind, Water, Fuel Cells Technology, and Advanced Manufacturing Offices.
This amount also includes an increased investment of $30 million in base funding for the new
Energy Systems Integration Facility {(ESIF} at DOE’s National Renewable Energy Laboratory to
support full operation of the user facility.

Commissioned in September 2013, ESiF is a state-of-the-art facility designed for testing, simulation,
data analysis, engineering, and evaluation techniques for integrated technologies in a risk-free
environment. ESIF serves as the focal point for EERE grid integration activities and is providing
unique research and development opportunities for utilities, advanced clean energy technology
manufacturers, and system integrators that together will help reshape the energy system of the
21st century. This exceptional national resource supports scientists and engineers from the private
and public sectors conducting critical research, development, testing, and validation. The efforts at
ESIF will directly benefit and inform equipment providers, utilities, public utility commissions,
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legislative bodies, and other entities working to integrate renewable energy and advanced
efficiency technologies and approaches into the Nation’s electricity grid.

ADVANCING U.S. MANUFACTURING COMPETITIVENESS

One of EERE’s continued areas of strong emphasis across our technology offices—and one that |
know is of great importance to this Committee as well as to the Administration—is supporting U.S.
manufacturing competitiveness.

EERE recognizes the many benefits of U.S.-based manufacturing within the clean energy economy—
including job creation and high-tech intellectual property generation—and leads the Department of
Energy’s Clean Energy Manufacturing Initiative (CEM1). CEMI is a comprehensive and coordinated
DOE-wide effort created to increase U.S. competitiveness in clean energy manufacturing. CEMI
supports the dual objectives of 1} increasing U.S. manufacturing competitiveness in the production
of clean energy products and 2} boosting U.S. manufacturing competitiveness across the board by
increasing energy productivity. In FY 2015, EERE is requesting $554 million for CEMI activities across
our Advanced Manufacturing, Vehicles, Bioenergy, Solar, Wind and Water, Buildings, and Fuel Cell
Technology Offices to increase the energy efficiency, productivity, and competitiveness of U.S.
manufacturing.

Consistent with the President’s vision for an interagency National Network for Manufacturing
Innovation (NNMI}, the FY 2015 CEMI Request continues support for crosscutting Clean Energy
Manufacturing innovation Institutes. These EERE-led Institutes are public-private partnerships
focusing on RD&D of foundational technologies that are broadly applicable and pervasive in
multiple industries and markets, and that have potentially transformationat technical and
manufacturing productivity impacts.

in January 2014, EERE announced the Next Generation Power Electronics Manufacturing Institute.
The institute will bring together over 25 companies, universities, and state and federal
organizations to invent and to develop the manufacturing processes for wide bandgap {WBG)
semiconductor-based power electronics that are cost-competitive and significantly more efficient at
high powers and temperatures than current silicon-based technology on the market—leading to
more affordable products for businesses and consumers, billions of dollars in energy savings and
high-quality U.S. manufacturing jobs.

in February 2014, EERE announced a new competition to establish an Advanced Composites
Manufacturing innovation Institute to develop high-speed and energy-efficient manufacturing and
recycling processes that lower the cost and the amount of energy used to produce advanced fiber-
reinforced polymer composites for clean energy applications. Advanced composites could help
manufacturers deliver clean energy products with better performance and fower costs such as
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lightweight vehicles with record-breaking fuel economy; lighter and tonger wind turbines blades;
high pressure tanks for natural gas- and hydrogen-fueled cars; and lighter, highly energy-efficient
industrial equipment.

As part of the Department’s Clean Energy Manufacturing Initiative, these institutes will accelerate
growth of and innovation in domestic clean energy products, and spur the creation of high-quality,
high-paying U.S. manufacturing jobs.

CEMI both leverages and compiements the new Institutes’ efforts to develop and transition these
foundational technologies into the commercial clean energy marketplace by coordinating and
optimizing all research, development, and demonstration of WBG and advanced composites
technology through two focused initiatives crosscutting our Technology Offices. In FY 2015, EERE
will coordinate through the Next Generation Power Electronics Initiative—across the Vehicles and
Advanced Manufacturing Technology Offices—to maintain U.S. leadership in WBG semiconductor
technology by creating a U.S. manufacturing and research and development base for WBG power
devices and power electronics systems. EERE will also coordinate through the Carbon Fiber
Composites for Clean Energy Initiative—across the Vehicles, Bioenergy, Fuel Cells, Wind, and
Advanced Manufacturing Technology Offices—to optimize RD&D investments across EERE to
address challenges throughout the entire supply chain for carbon fiber composites.

in addition, EERE has made progress in how it treats intellectual property utilization for companies
and universities receiving taxpayer resources for RD&D projects. Mindful of the objectives of
related legislation, such as the Patent and Trademark Law Amendments Act {“Bayh-Dole”), EERE’s
efforts will help to advance innovation, commercialization, and manufacturing of clean energy
technologies within the United States. Motivated in part by this Committee’s report language,
starting in FY 2014, EERE has successfully built into its standard operating procedures 1) the
requirement that applicants to EERE competitive Funding Opportunity Announcements submit U.S.
manufacturing plans—or agree that subject inventions be substantially manufactured in the U.S.—
as a component of their applications; 2) the requirement that, where appropriate, EERE consider
U.S. manufacturing plans when evaluating applications; and 3) the requirement that, where
appropriate, EERE negotiate, track, and enforce U.S. manufacturing commitments as part of its
cooperative agreements. These efforts will help foster U.S. innovation, strengthen manufacturing
competitiveness, and provide our research partners the assurance that EERE is dedicated to
leveraging the clean energy economy’s competitive opportunity for the U.S.

EERE OPERATIONAL EXCELLENCE AND ORGANIZATIONAL IMPROVEMENTS

In FY 2015, EERE will maintain its strong focus on operational excelience. Building on early progress
of recently initiated, multi-year comprehensive organizational reforms, EERE will conduct our work
with greater speed, quality, and higher-impact results year by year.
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Ensuring Program Planning, Prioritization, and Review Are Clear and Transparent

EERE will continue to articulate and communicate its future plans and program priorities, both
internally and externally, through updates to our EERE Strategic Plan and to EERE technology office
Multi-Year Program Plans {(MYPPs). Specifically, MYPP activities and priorities will flow from the
EERE Strategic Plan and will describe, in greater detail, the goals, program thrusts, roadmaps, and
prioritization methodologies that drive them. Furthermore, office MYPPs are informed by extensive
stakeholder engagement, such as through regular external expert peer reviews of our portfolios. By
ensuring a process of regular updates to major plans and engaging in rigorous dialogue with experts
and other stakeholders, EERE will responsively move into new and highly promising program areas,
and we will terminate programmatic thrusts that are deemed to no longer be highiy relevant or
impactful.

Conducting Program Impact Evaluation and Tracking for a Majority of EERE’s Portfolio

To inform EERE program planning and enable high-impact returns on investment to the U.S.
taxpayer, EERE plans to perform a broader range of regular and rigorous impact evaluations. At the
same time, EERE has taken steps to improve processes that establish, track, and aggregate project-
level impact metrics, enabling a consistent methodology for analyzing and reporting on these
metrics over the next several years. EERE’s approach will increasingly involve quantifying and
evaluating its contributions to creating knowledge, engineering solutions, validating new
technologies, and accelerating the development of next-generation technologies. EERE will use
these quantitative evaluations to inform its decision-making processes, expand or replicate highly
effective activities, and curtail or eliminate ineffective investments.

Enhancing EERE’s Stewardship of Project Portfolios through Active Management Approaches

in order to be an effective steward of taxpayer dollars and produce the highest impact from its
investments, EERE is moving aggressively in implementing Active Project Management, inspired by
Advanced Research Projects Agency—Energy’s (ARPA-E}) rigorous project management efforts. EERE
has developed, and is beginning to execute, approaches that provide clearer accountability through:

» More clearly defined roles and responsibilities in project execution by establishing uniform
position requirements across the organization;

e Enhanced project management standard operating procedures;

e Guidance to more effectively negotiate detailed statements of project objectives for each
project, including quarterly progress reviews and annual “Go/No-Go” milestones; and

e End-of-project deliverables clearly oriented around accomplishments that can impact the
energy marketplace.
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By implementing rigorous Active Project Management principles, since March 2013, EERE has
started the process of discontinuing approximately 17 projects due to performers not meeting
technical requirements. This builds on EERE’s commitment to be a good steward of taxpayer
dollars. As I identified during my last budget hearing in front of this Committee, between FY 2005
and March 2013, EERE discontinued approximately 50 underperforming projects totaling about
$113.3 million.

Forward Funding to Buy Down Mortgages

EERE continues to be responsive to this Committee’s request to shift to forward funding of muiti-
year commitments wherever possible. In doing so, EERE continues to minimize the exposure of
taxpayers to future mortgages in situations where the funding has yet to be appropriated, and
remains highly responsive to the changing dynamics of the clean energy landscape. We have made
significant progress towards this goal to date. By the start of FY 2014, EERE paid down mortgages
totaling over $400 million since FY 2012. in FY 2014, we estimate paying down approximately $194
million more in mortgages. EERE remains committed to forward funding all projects it supports to
the greatest extent possible, and looks forward to an open conversation with this Committee in the
future on how to maximize the opportunity of clean energy for American families and businesses
while also remaining an active steward of taxpayer resources.

CONCLUSION

In conclusion, allow me to reiterate the key points that | want to leave you with today. At EERE, we
recognize the enormous opportunity that clean energy represents for the United States. Working in
partnership with the private sector, we are optimistic that we can create and sustain American
leadership in the global transition to clean energy, and in so doing grow high-paying jobs and strong
market share for our workers and businesses. We stand behind EERE’s track record of
accomplishments and our efforts to make our organization even more effective and accountable to
you and to the American taxpayer as we pursue our mission. We are privileged to play this role and
to work with this Committee to help ensure that the United States wins the global clean energy
race.
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Mr. SiMpsoN. Ms. Hoffman.

Ms. HOFFMAN. Good morning, Mr. Chairman, members of the
committee. Thank you for the opportunity to appear before you
today to discuss the President’s fiscal year 2015 budget for the De-
partment’s Office of Electricity Delivery and Energy Reliability.
OE’s mission is to lead national efforts to modernize the electric
grid and enhance the security and reliability of our Nation’s energy
infrastructure as well as facilitate recovery from disruptions to the
energy supply.

A modern grid is vital to the Nation’s economy and security. It
provides a foundation for critical services that Americans rely on
every day. This is especially true now. America’s energy landscape
is being redefined. Power outages resulting from extreme weather
events, such as Superstorm Sandy, are disrupting lives and costing
billions of dollars. A resilient energy infrastructure that can re-
cover quickly from a severe weather event is critical. While climate
change is a significant risk to the resiliency of the energy system,
there are other risks as well. Manmade threats, such as the phys-
ical attack on the Metcalf electric substation in California, are
evolving.

Cybersecurity for the energy sector is now one of the Nation’s
most serious grid modernization and infrastructure protection
issue. The infrastructure itself is aging. Technology is also chang-
ing rapidly, as are customers’ expectations and the demands for en-
ergy. We are at a pivotal point. The Nation’s grid must evolve and
adapt to these changes and to those we can’t yet see.

The fiscal year 2015 budget request for OE is $180 million and
affirms the Administration’s commitment to modernizing the Na-
tion’s electricity system. OE takes a broad, multi-dimensional ap-
proach that spans the breadth of issues necessary to ensure a reli-
able, secure, and resilient system one that is flexible enough to ac-
commodate all types of generation—consistent with the Adminis-
tration’s “all-of-the-above” strategy. From operational support dur-
ing energy emergencies to technical assistance with policy and reg-
ulatory issues, to deployment of advanced solutions in the near
term as well as advanced technologies in the long-term, OE’s activ-
ity focuses on complex issues and opportunities in a rapidly chang-
ing energy landscape. Given the challenges that we face, the re-
quest reflects an urgent need for building in resiliency to strength-
en our ability to help secure the U.S. energy infrastructure against
all types of hazards and respond and reduce the impact of disrup-
tive events.

The request of $22.6 million for the Infrastructure Security and
Energy Restoration Program includes funds for enhanced emer-
gency response and restoration capabilities. As part of our all-
hazards approach to the protection of critical infrastructure, the re-
quest also includes 42 million in support of our efforts to address
cybersecurity threats. We are accelerating innovative research and
development for the long term while addressing the immediate
need for information sharing with the energy sector and mitigating
cybersecurity events as well as advanced capabilities.

To better understand the potential impacts to the energy infra-
structure in the near term and long term, we are working on im-
provements that will advance resiliency and security. With the re-
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quest of $36 million for the Clean Energy Transmission and Reli-
ability Program these investments will allow us to build an energy
system analytical capability that will include criticality and risk
analysis, interdependency, and support for emergency events.

We are also investing in research in modeling and computational
mathematical advancements that will turn the real-time
synchrophasor data into actionable information which will allow
grid operators not only to understand what is currently happening,
but also what could happen.

The request of $24 million for our Smart Grid program expands
our investments in the transformation of the grid at the distribu-
tion level through the development of innovative technology and
concepts.

Energy storage is also critical to the reliability and resilience of
the system, enabling a greater adoption of renewable energy re-
sources and more effective utilization of the existing system. The
request of $19 million for energy storage focuses on and addresses
challenges related to cost reduction, system engineering, and per-
formance improvement, as well as increased emphasis on safety
and reliability of energy storage.

In conclusion, we are living in a time that demands a broad per-
spective and that considers the urgent needs of today and antici-
pates the future. The fiscal year 2015 budget request invests in ac-
tivities that will allow us to address some of the ongoing challenges
of modernizing the Nation’s electric grid and continues moving us
towards a more resilient and secure energy future.

This is my statement. Thank you, Mr. Chairman.

Mr. SiMPSON. Thank you.

[The information follows:]
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Mr. Chairman and Members of the Committee, thank you for the opportunity to appear before
you today to discuss the President’s Fiscal Year (FY) 2015 budget for the Department of
Energy’s (DOE) Office of Electricity Delivery and Energy Reliability (OE).

1t is the mission of this office to lead national efforts to modernize the electricity delivery
system, enhance the security and reliability of America’s energy infrastructure and facilitate
recovery from disruptions to the energy supply. A modern electricity grid is vital to the Nation's
security and economy, providing the foundation for critical services that Americans rely on every
day. Electricity is woven into nearly every modern activity. At any given moment, millions of
people expect to be able to flip a switch, tumn on the water, get money out of an ATM, pump gas
into their cars, or do any of the countless activities that make up modem daily life — all without
having to think about whether or not they have electricity.

Modernizing the Nation’s aging energy infrastructure is a complex challenge. OE’s FY 2015
budget request makes critical investments that support the Administration’s all-of-the-above
energy strategy. In addition to investing in applied research and development to develop
advanced tools, analysis, and techniques, OE also helps states in their efforts to improve their
policies and state laws to enhance the capabilities of the system in the following ways:

e Reliability — high-quality, consistent power flow;

o Flexibility — the ability to adapt to changing supply and demand patterns;

s Efficiency — delivery of electricity with reduced losses and greater asset utilization rates;
» Cost Effectiveness — optimization of technologies and systems to minimize cost; and

e Resiliency — the ability to withstand and recover more quickly from disruptions, and
maintain critical functions.

Improvements to all five of these operational capabilities, together with end-to-end security from
both manmade and natural threats, are necessary for a modern and reliable grid. To achieve
energy security for the Nation, we must have a secure grid. Recognizing that security for energy
delivery systems is most effective when it is built into the system from the very beginning, OE
has worked closely with the electricity sector for over a decade to improve protection and
resiliency of the grid.

With the growing dependence of our economy on electricity and the economic and personal
losses from electricity outages due to severe weather becoming greater each year, building in
resiliency has assumed an even greater degree of urgency. Power outages resulting from extreme
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weather events disrupt lives and cost the economy billions of dollars. Eight of the top 10
hurricanes in terms of damage and economic loss have occurred over the last decade. In 2012,
there were 11 different weather disaster events each with estimated losses of $1 billion or more
across the U.S. The impact of events such as Superstorm Sandy, the vulnerabilities of our
communities, and the critical importance of coordinated preparation, responsc and recovery
become increasingly clear.

Preparing the Nation for the impacts of climate change is a top priority for this Administration.
The President’s Climate Action Plan offers a strategy for steady, responsible actions, including
building stronger and safer communities and infrastructure that can adapt to climate change and
recover from severe weather events morc quickly. A resilicnt energy infrastructure that can
recover quickly from a severe weather event is critical for climate adaptation.

As you can see in our FY 2015 budget request, we have a notable increase to expand the
Operational Energy and Resilience program that will include the construction of the Energy
Resilience and Operations Center. Being able to respond quickly and effectively to situations
such as this winter’s storms and the propane and heating fuel shortages that affected 34 states is
critical.

OFE’s budget request for FY 2015 further broadens our capabilities to protect against and mitigate
cyber threats to the energy infrastructure. Cybersecurity for the energy sector has emerged as one
of the Nation’s most serious grid moderization and infrastructure protection issues. Intelligence
reports indicate that cyber adversaries are becoming increasingly targeted, sophisticated, and
better financed. Cybersecurity practices must address not only the threats and vulnerabilities of
traditional information systems, but also issues unique to electric grid technology. Adapting to
the changing cyber landscape is critical as the threat of attack grows.

Climate change and an evolving cyber threat are not the only kinds of change that are redefining
the energy landscape. The electric grid itself and the technologies, tools and techniques
associated with the system arc also rapidly changing to accommodate change in the world - from
growing deployments of renewablc and distributed energy resources to the greater adoption of
advanced communications and control technologies that can better respond to system
disturbances, reduce systems losses, and help customers better manage their electricity use. At
the same time, we are becoming even more dependent on electricity as our society becomes more
connected and digitized.

The American Recovery and Reinvestment Act of 2009 invested $4.5 billion to begin the large
task of modernizing America’s aging electricity infrastructure. This was an important step in
accelerating the Nation's transition to a smarter, stronger, and more efficient and reliable electric
system. The Recovery Act funding has enabled the deployment of millions of smart grid
technologies including phasor measurement units, smart relays, automated feeder switches, smart
meters, and distribution management systems. These technologies are now being used across the
country to improve the grid’s ability to absorb disruptions while maintaining critical functions
and quickly return to normal operations. They have also created and shaped new markets and
opportunities: utilities use the data from smart meters to better target system maintenance, and
entrepreneurs are building businesses based on using these data to bettcr serve customers’ needs.

OE’s FY 2015 budget request invests in activities that build on the successes of the Recovery
Act-funded technology deployments, help communities become more resilient to extreme
weather events, and help anticipate the growing challenges and changing dynamies in which the
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energy system will operate. The Smart Grid program will also invest in the development of the
next generation of high performance smart grid - a concept that we refer to as “Smart Grid 2.0”.

To further support our resiliency work, we are developing a capability to predict the impact of
energy system disruptions, thus improving our ability to prepare for and respond to extreme
weather and other threats to the system.

OE’s FY 2015 budget request prioritizes activities that increase the resiliency, reliability and
security of the Nation’s power grid by taking a systems-level approach to grid modernization,
developing the computational capabilities to improve system planning and operations, and
emphasizing the security of both new technologies and legacy energy systems.

HIGHLIGHTS OF THE FY 2015 REQUEST

At $180 million, the FY 2015 budget request reflects a 22 percent increase from the FY 2014
appropriation, demonstrating the priority the Department places on OE’s role in strengthening
the energy infrastructure and modernizing the grid. It emphasizes investments that increase the
resiliency of the electric grid, including managing risks, increasing system flexibility and
robustness, enhancing visualization and situational awareness, deploying advanced control
capabilities, and microgrids. These prioritics are reflected in the following highlights.

Developing an Enhanced Capability for Emergency Response and Restoration: The
Infrastructure Security and Energy Restoration (ISER) program has the most significant increase
in OE’s budget request, with a request of $22.6 million, a $14.6 million increase over FY 2014,
ISER helps secure the U.S. energy infrastructure against all types of hazards — both natural and
man-made — and responds to and reduces the impact of disruptive events, assisting in quickly
restoring energy when events occur. The increasing complexity and interdependency of national
energy infrastructure — in conjunction with natural disasters, threats from aging infrastructure,
human error, potential high-impact low-frequency threats such as geomagnetic disturbance
storms or a catastrophic earthquake, and deliberate attacks — represent significant challenges for
the energy sector. In carrying out the Department’s role as the Sector-Specific Agency for
Energy, OE is responsible for collaborating with Federal, state and local governments and the
private sector, facilitating the assessment of the sector and encouraging risk management
strategies to protect against and mitigate impacts on the energy sector.

Reflecting the sharp increase in the frequency and intensity of extreme weather events such as
Superstorm Sandy and from man-made events such as the recent spate of physical attacks on the
grid, the FY 2015 request continues the commitment to develop an enhanced capability through
the Operational Energy and Resilience (OER) initiative. Begun in FY 2014, the OER will allow
the Department to better protect against and mitigate these threats and hazards, with the ultimate
goal of quicker recovery by industry and the communities they serve. The FY 2015 request funds
for the construction of the Energy Resilience and Operations Center (E-ROC) where OE will
monitor, receive and analyze real-time threat and energy sector status, and disseminate
information to the appropriate stakeholders. During emergencies, E-ROC will serve as the
collaboration hub between the Department, other Federal Agencies, and energy sector partners.
The request also provides for hiring 17 additional Federal staft, with one energy advisor within
each of the 10 FEMA regions to develop regionally-based solutions and support preparedness
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and response, as well as seven technical staff for E-ROC. The expansion of situational awareness
tools and real-time visualization capabilities, begun in FY 2014, continues in FY 2015.

Strengthening cybersecurity in the energy infrastructure: Strengthening protection of the critical
energy infrastructure against an increasingly active and sophisticated threat of cyber attack is
vital to the Nation’s energy and economic security. As the energy sector-specific agency, OE has
the mission, the expertise, and the relationships to work with industry to mitigate the risks the
electricity and oil and natural gas sectors face, and to strengthen the cybersecurity of critical
energy infrastructure against current and future threats.

There are a number of challengcs unique to energy system cybersecurity, including protecting
legacy devices that were installed before cyber threats existed. Another challenge is that most
cybersecurity solutions are developed for IT systems, which have important differenccs from
systems that control real-time energy delivery. Cybersecurity solutions for the energy sector are
imperative, and it is just as imperative that these solutions not interfere with the critical function
of the energy delivery device they are meant to protect.

OE has adopted a strategic approach that is strengthening Energy Sector cybersecurity through
sustained action on multiple fronts. We are accelerating innovative research and development
today and over the longer term, while we are addressing the immediate need for information
sharing and response capabilities. The FY 2015 budget request for the Cybersecurity for Energy
Delivery Systems (CEDS) program provides $42 million to expand and accelerate our efforts to
address cybersecurity challenges. Our work aligns with the Roadmap for Energy Delivery
Control Systems Cybersecurity, a strategic framework developed in collaboration with the energy
sector,

Our focus in FY 2015 falls into several areas. We will continue investing in research to develop
cutting-edge cybersecurity technologies and tools, working with the energy sector, which is
fundamental to our continued success in transitioning research into practice. Some examples of
innovations available and in use today include technology that protects energy delivery
computers from unexpected cyber activity, and cybersecurity gateways that protect
communications of field devices and between control centers.

Within the CEDS program, we are also increasing our efforts to help the energy sector improve
its cybersecurity posture at the organizational and process levels through expansion of tools such
as the Cybersecurity Capability Maturity Model (C2M2). The C2M2, which was launched in
2012 as part of an Administration initiative led by the Energy Department and developed with
the Department of Homeland Security, industry and other stakeholders, helps organizations
measure and improve their cyber capabilities, informs their cybersecurity investment decisions,
and encourages the adoption of best practices. The electricity sector tool has been requested by
over 230 organizations including more than 100 utilities. In FY 2014, the C2M2 model was
adapted and released for use by the oil and natural gas industry as well.

In FY 2015, we will increase our efforts to enable timely sharing of cyber threat information
within the electric sector to enhance its ability to identify and analyze threat data and to
coordinate protection of critical infrastructure. OE will continue expanding a pilot application,
the Cybersecurity Risk Information Sharing Program (CRISP), to include ten additional electric
subsector entities as well as five oil and gas subsector entities to the network in FY 2015.
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The FY 2015 request also supports OE’s leadership role to strengthen and refine the Energy
Sector’s cyber incident response capabilities. Through the Energy Sector-Cybersecurity Incident
Management Capability effort, OE and its Federal and private sector partners are working to
build effective, timely, and coordinated cyber incident management capabilities for operations,
information exchange, and technology in the energy sector. OE is leveraging governmental and
non-governmental resources to create a suite of deliverables toward this end, including
blueprints, playbooks, and a five-year roadmap.

Strengthening reliability, resiliency, and efficiency in the electricity distribution system. This is a
pivotal moment, with the distribution system facing many changes that present both
opportunities and challenges. Advanced information and communication technologies are
opening up opportunities for utilities to leverage huge volumes of data for improved operational
efficiency and integration of all distribution system assets in ways that were never before
possible. Simultaneously, falling costs of distributed cnergy resources, electric vehicles, and
demand-side management technologies mean that utility distribution systems must accommodate
increased deployment of these technologies. That, in turn, is creating greater operational
complexity. Consumers also now expect more in terms of controlling and managing their energy
use — yet another complication for utility operations.

Transforming the way in which electricity is distributed by developing new tools, technologies
and approaches will help improve the reliability, resiliency, and efficiency of the grid, and can
help to manage electricity costs. Advanced distribution systems that use microgrids and other
distribution control strategies to enhance operational response and system recovery will be
crucial to next-generation electric distribution systems that support a 21st century economy and
society.

The FY 2015 request of $24.4 million for our Smart Grid program expands our investment in
transforming electric distribution systems through the development of new tools, innovative grid
technologies, and advanced concepts.

One area of priority for FY 2015 is microgrids which are localized grids that can disconnect from
the traditional grid to operate autonomously and help mitigate grid disturbances to strengthen
grid resilience. We saw the important role microgrids can play in resiliency during Superstorm
Sandy, when hospital, university, and building facilities equipped with microgrids were able to
provide essential power to critical loads during week-long grid outages. Our work with
microgrids in FY 2015 will broaden to include increasing partnerships with more states in
microgrid design and implementation, transferring a prototype Microgrid Design Toolset for use
by community energy assurance planners, advancing the challenge competition to meet a higher
performance standard, developing direct current (DC) microgrids for climate-neutral buildings,
and continuing work by our national laboratories to develop microgrids for fast restoration and
recovery during grid outages.

Another priority is to invest in supporting the move towards the next generation of higher
performance smart grid which we refer to as “Smart Grid 2.0”. Capitalizing on the recent surge
in advanced technology deployments and the growth of “big data” will result in being able to
leverage change such that the new processes and structures needed to operate the grid in the
future do not create obstacles but rather promote the creation of smarter, cleaner, more resilient
distribution systems. OE will focus on the development of new, more advanced distribution
control systems that integrate multiple applications common within the utility environment and
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address such conditions as weather, power flow, asset conditions, and available grid and
customer resources. Addressing and accounting for a wider range of interrelated dynamic
conditions will allow for localized supply and demand balancing to increase the stability of the
entire system.

Expanding analytical and predictive capabilities of energy systems impacts: The FY 2015
request increases investment in the Energy Systems Predictive Capability (ESPC) program to $7
million. This is a $3 million increase from FY 2014, which was the program’s first year as a
distinct program in OE’s budget. ESPC is building a core capability for energy system analysis
that supports DOE decision makers and provides key energy system risk information to Federal
and state partners, and the energy system owners and operators. The capabilities include
criticality and risk analysis, interdependency analysis, and support for emergency events. A
predictive capability to better understand potential impacts to energy infrastructure will help in
near- and long-term planning and response, motivate infrastructure improvements to improve
resilience and security, and reduce vulnerabilities. In FY 2015, ESPC activities build on initial
investments made in FY 2014 and could include an assessment of winter weather risks to
transportation and heating fuels, electricity supplies and energy markets. Criticality analysis may
be extended to include assessing supply chain vulnerabilities for key electricity transmission
system components. Together, these predictive products will feed into a capability to provide an
“on-demand” impact assessment capability when events do occur.

The request continues to support important work in research and development, modeling and
analysis, and support to states and regions on grid and energy infrastructure challenges. Other
elements in the FY 2015 budget are discussed below.

TRANSMISSION RELIABILITY

The Transmission Reliability program, funded in FY 2015 at $18 million, develops advanced
technologies that enhance the reliability of the electricity transmission infrastructure, with a
focus on advanced monitoring and control applications that give transmission system operators
real-time information to improve system operations, reliability and efficiency. Time
synchronized measurements from advanced sensors installed on the transmission system, known
as synchrophasors, can monitor the flow of electricity with much greater precision and provide
unprecedented insight and information on system health. These data provide operators with wide
arca visibility and situational awareness, allowing them to foresee and respond to potentially
destabilizing events, thus improving reliability, reducing the number and extent of blackouts, and
speeding power restoration. In FY 2015, OE will accelerate development of synchrophasor-
based, cyber-protected software applications to become operational, real time systems installed
in grid operator control rooms. These applications will monitor and control the grid with
advanced analysis, visualization, and decision-support tools, maximizing the value of
synchrophasor data now available to grid operators to improve reliability and operations.

ADVANCED MODELING GRID RESEARCH

Turning real-time data into actionable information requires an understanding of not only “what is
happening” but also “what could happen.” The $11 million requested in FY 2015 for the
Advanced Modeling Grid Research program advances and applies computational and
mathematical scientific methods and models needed to transform the tools that underpin electric
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system operations and planning. Research will focus on the modeling, computational and
mathematical advancements that are the foundation for the Next-Generation Energy
Management System, used by operators to monitor and control the electric system, improving
performance while managing the increased uncertainties of variable renewable resources and
customer demands.

Models can provide insight on implications for reliability and help identify the most effective
action amidst a myriad of options. Accurate and validated models are a critical enabler of system
transformation by applying real-time situational awareness and measurement-based, fast control.
Likewise, when a reliability event does occur, model-based decision support tools are essential to
identify opportunities for operational flexibility and help guide operators along a path to quick
recovery.

ENERGY STORAGE

The Energy Storage program addresses critical challenges facing the development and
deployment of grid energy storage technologies, which can enhance system reliability and
resilience, enabling both greater adoption of renewable energy resources and more effective
utilization of the existing electric system. The research and development activities focus on
improving the economic competitiveness and technical performance of a suite of emerging
energy storage technologies. Testing and field demonstration efforts are collaborative with
manufacturers, states, and utilities to establish experience and confidence in safety, performance
and reliability of storage technologies. Analysis, including the development of analytic tools,
serves to inform stakeholders and guide research and development investments. Together these
efforts will accelerate implementation of emerging storage technologies to advance the
modernization of the electrical utility grid. The request of $19 million in FY 2015 is focused on
addressing challenges related to cost reduction, system engineering, performance improvement
and validation, value recognition, and deployment confidence and acceptance, as well as an
increased emphasis on the safety and reliability of energy storage systems. Advancements in
these areas will be vital in the progress towards commercially sustainable deployment of energy
storage solutions to enable more clean energy solutions and enhance the reliability and resiliency
of the grid.

NATIONAL ELECTRICITY DELIVERY

Developing the grid of the future requires not only advancements in grid technologies and robust
analytical capabilities, it also needs a strong portfolio that can help plan for and address new
challenges and opportunities. Challenges include a changing electric generation mix,
replacement of aging infrastructure (transmission, distribution, and generation), updated
communication networks, and accommodating new end-use technologies that all must be
balanced against the need for cost control, physical and cyber security, improved reliability and
resiliency, and flexibility to deal with market uncertainties and a changing climate. State,
regional, and tribal entities may have limited in-house capabilities to consider the effects of these
rapidly evolving policies and challenges. With a requested $7 million in funding for FY 2015 for
the National Electricity Delivery program, OE continues to provide technical assistance to states,
regions, and tribal entities to develop, refine, and improve their programs, policies, and laws
related to electricity in order to facilitate the development and deployment of reliable and
affordable electricity infrastructure.
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The FY 2015 request also supports OE’s efforts to facilitate construction and operation of
existing and new transmission infrastructure. These efforts include drawing attention to areas of
the country that need to address transmission congestion through a triennial congestion study;
and permitting of new trans-border transmission lines with Canada or Mexico.

OE also coordinates permitting of transmission infrastructure pursuant to section 216¢h) of the
Federal Power Act, which requires DOE to coordinate Federal permitting for new transmission
projects involving Federal lands. The FY 2015 request supports the Department's efforts in
implementing an Integrated, Interagency Pre-Application (IIP) process for transmission projects
requiring multiple Federal authorizations as required by a June 7, 2013 Presidential
Memorandum and in support of section 216(h).

PROGRAM DIRECTION

The FY 2015 budget request includes $29 million for Program Direction, which supports Federal
staff that provides executive management, programmatic oversight, and critical technical and
administrative support necessary for the effective implementation of the OE program. The
request funds 112 Full Time Equivalents (FTEs) in FY 2013, based in Headquarters and at the
National Energy Technology Laboratory in West Virginia.

CONCLUSION

OE’s FY 2015 budget request of $180 million will maintain steady, sustained progress towards
modernization of the Nation’s electricity system. OE’s strategy supports and is aligned with the
President’s “all of the above” strategy, which calls for developing a balanced portfolio of
America’s energy resources, giving consumers more options to save money and reduce energy
use, and promoting the creation of innovative technologies to move the Nation closer to a secure
and independent energy future. This vision — with an eye on both the present and the future — is
crucial, as more changes that are rapidly redefining the U.S. energy landscape and the Nation’s
power grid continue to emerge.

Collaboration and seamless integration of efforts are critical. OE not only works collaboratively
across its own organization to develop strategic solutions needed to address the challenges of
modernizing the grid; OE also works closely with other Department of Energy offices, including
through the Department’s Grid Tech Team, which evaluates critical technological and
institutional necds facing the electric power system. Through this mechanism, OE works to
ensure its investments in the grid infrastructure activities are leveraged and coordinated with
other Department of Energy offices. OE is also supporting the Department as it examines the
challenges associated with the transmission, storage and distribution of electricity through the
Quadrennial Energy Review. We also work closely with individuals and organizations across the
Nation — from industry, academia, and the Department’s national labs to our partners at the local,
Statc and Federal levels.

We arc living in a time that demands both steadiness and adaptation; reliability and flexibility;
and focus as well as a broader perspective that both considers the urgent nceds of the present and
anticipates the future. Qur FY 2015 budget request invests in activities that will allow us to
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address these ongoing challenges and continue moving the Nation towards a more resilient and
secure energy future.

This concludes my statement, Mr. Chairman. I look forward to answering any questions that you
and your colleagues may have.
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Mr. SiMPSON. Mr. Smith.

Mr. SmiTH. Thank you, Mr. Chairman. Chairman Simpson,
Ranking Member Kaptur, and members of the subcommittee, I ap-
preciate this opportunity to discuss the President’s fiscal year 2015
budget request for the Office of Fossil Energy programs. The Office
of Fossil Energy’s primary mission is to ensure that we are able to
use our fossil energy resources in the most efficient and sustainable
ways possible. Technologies evolvement is critical to this mission,
and the Office of Fossil Energy Research and Development is fo-
cused on technologies that promote a reliable and environmentally
sound use of fossil fuels, particularly coal and unconventional nat-
ural gas.

Our office also manages the Nation’s Strategic Petroleum Re-
serve, the Northeast Home Heating Oil Reserve, and the Naval Pe-
troleum Reserves.

President Obama’s fiscal year 2015 budget seeks a total of $711
million for the Office of Fossil Energy. So beginning with the Fossil
Energy Research and Development Program, I would like to pro-
vide a very brief highlight of the President’s request.

This year’s budget includes $475 million for the Fossil Energy
Research and Development Program, $277 million of that funding
is focused primarily on advancing carbon capture and storage, or
CCS. This research and development is targeted at carbon capture
technology development, CO, storage and utilization options, as
well as CO, monitoring, verification, and accounting, advanced
power systems that support CCS, and cross-cutting research.

Our CCS research is centered primarily on coal-fired power
plants and industrial facilities. But we are also dedicating re-
sources to capturing carbon pollution from natural gas power
plants.

This year’s request includes $25 million for a new natural gas
carbon capture and storage demonstration program. This program
will build on our ongoing CCS demonstration program.

We also conduct research and development on the prudent devel-
opment of domestic unconventional oil and gas resources. With the
budget request of $35 million, the natural gas technologies re-
search and development program will focus on developing tech-
nologies to enable the safe and responsible development of our un-
conventional domestic natural gas resources. This request includes
$15.3 million to contribute to continue our collaborative research
and development with the Environmental Protection Agency and
with the U.S. Geological Survey to minimize the potential impact
of shale gas development; $4.7 million to fund a new program fo-
cused on technologies to detect and mitigate methane emissions
from natural gas systems; and $15 million for methane hydrates
research.

Turning to our Office of Petroleum Reserves, this year’s budget
includes $205 million for the Strategic Petroleum Reserves to fund
a major maintenance program to reduce the backlog of deferred
maintenance projects as well as ongoing projects to ensure the
readiness of the Strategic Petroleum Reserve.

It also includes $1.6 million for the Northeast Home Heating Oil
Reserve, which includes funding for continued storage of the 1 mil-
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lion barrels of ultra low sulphur diesel that is stored in the North-
east Home Heating Oil Reserve.

The President is also requesting nearly $20 million for the Naval
Petroleum and Oil Shale Reserves to carry out environmental re-
mediation and disposition activities at NPR 1 in California, and the
Rocky Mountain Oilfield Testing Center in Wyoming.

Finally, the budget includes $15.6 million for the final payment
to the Elk Hills School Lands Fund, which was a result of the set-
tlement with the State of California with respect to its long-
standing claim that title to two sections of land within NPR 1.

The Office of Fossil Energy is committed to developing the
science and technology that will allow the Nation to use its abun-
dant fossil energy resources in a way that balances our energy
needs with our environmental responsibility. The fiscal year 2015
budget request will help maintain DOFE’s leadership role in ad-
dressing issues of energy and environmental security. We believe
this budget will provide resources that we need to achieve those
goals.

With that, Mr. Chairman, I would be happy to answer any ques-
tions that you have at this time.

Mr. SiMPSON. Thank you. Thank all of you. You were very effi-
cient. I appreciate that.

[The information follows:]
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Chairman Simpson, Ranking Member Kaptur and Members of the Subcommittee, it is
my pleasure to appear before you today to discuss the Department of Energy’s (DOE)
Office of Fossil Energy’s (FE) programs.

The Office of Fossil Energy (FE) advances technologies related to the reliable, efficient,
affordable, and environmentally sound use of fossil fuels which are essential to our Nation’s
security and economic prosperity. FE leads Federal research, development, and
demonstration efforts on advanced carbon capture, and storage (CCS) technologies to
facilitate achievement of the President’s climate goals. FE also develops technological
solutions for the prudent and sustainable development of our unconventional domestic
resources.

FE also manages the Nation’s Strategic Petroleum Reserve (SPR). The SPR, with a
capacity of 727 million barrels, serves as the largest stockpile of government-owned
emergency crude oil in the world. The SPR helps ensure U.S. energy security by
providing protection against disruptions in U.S. oil supplies. It also allows the United
States to meet, in combination with commercial stocks, its International Energy Agency
(IEA) obligation to maintain strategic oil stocks equal to ninety days of net oil imports.

In addition to the SPR, FE oversees the Northeast Home Heating Oil Reserve, which
provides a short-term supplement to private home heating oil supplies in the Northeast in the

event of a supply interruption. The Office also manages the Naval Petroleum Reserves.

Fiscal Year 2015 Budget Request

President Obama’s Fiscal Year (FY) 2015 budget seeks $711.0 million for FE to advance
technologies related to the reliable, efficient, affordable and environmentally sound use of
fossil fuels as well as manage the Strategic Petroleumn Reserve and Northeast Home Heating
Oil Reserve to provide strategic and economic security against disruptions in U.S. oil supplies.

The FY 2015 request includes $475.5 million for FER&D, $205.0 million for the Strategic
Petroleum Reserve, $1.6 million for the Northeast Home Heating Qil Reserve and $19.95
million for the Naval Petroleum Reserves. The Northeast Home Heating Oil Reserve FY 15
budget request includes the use of $6 million in prior year balances bringing it to a total of
$7.6 million.
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Beginning with the FER&D program, I would like to provide an overview of the President’s
Fiscal Year 2015 budget request for the Office of Fossil Energy.

Fossil Energy Research and Development

The President’s FY 2015 budget requests $475.5 million for the DOE’s FER&D portfolio. FE
leads Federal research, development, and demonstration efforts on advanced carbon capture
and storage (CCS) technologies to facilitate achievement of the President’s climate goals. FE
also develops technological solutions for the prudent and sustainable development of our
unconventional domestic resources.

In FY 2015, Fossil Energy Research and Development will continue to focus on carbon
capture and storage and activities that increase the efficiency and availability of systems
integrated with CCS.

CCS Demonstrations

FER&D manages the Clean Coal Power Initiative program along with two American
Recovery and Reinvestment Act CCS demonstration programs: FutureGen 2.0 and the
Industrial Carbon Capture and Storage program under the CCS Demos program.

The FY 2015 request includes $25 million for a new demonstration program, Natural Gas
Carbon Capture and Storage (NG-CCS), to support projects to capture and store carbon
emissions from natural gas power systems. The ability to demonstrate advanced technologies
at a scale that has been developed within the FER&D or other R&D programs is an important
benefit of the demonstration programs.

The requested funds would be competed to fund work that demonstrates technology to capture
and store more than 75 percent of the carbon from treated emissions from a natural gas power
system.

Carbon Capture & Storage and Power Systems

The CCS and Power Systems program conducts research to reduce carbon emissions by
improving the performance and efficiency of fossil energy systems and CCS technologics.
The FY 2015 budget request for the program is $277.4 million. This includes $34 million for
National Energy Technology Laboratory (NETL) staff to conduct in-house coal R&D.

Carbon Capture. The President’s FY 2015 budget requests $77 million for carbon capture
R&D. The Carbon Capture activity is focused on the development of post-combustion and
pre-combustion CO; capture and compression technologies for new and existing fossil fuel-
fired power plants and industrial sources.
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The President’s FY 2015 budget request includes:

o Post-combustion CO; capture technology ~ $65 million for R&D focused on
capturing CO; from flue gas after the fuel has been consumed/combusted.

e Pre-combustion CO; capture technology — $12 million for R&D of systems that
capture and separate the CO, from mixed gas streams prior to combustion or
utilization of the gas.

The decrease in funding for post-combustion R&D reflects a level sufficient to continue scale
—up of 2™ generation technologies through large-scale pilot projects and laboratory and bench-
scale testing of transformational technologies for fossil-fuel-fired plants.

Carbon Storage. The President’s FY 2015 budget requests $80.1 million for carbon storage
R&D. The overall goal of the Carbon Storage Program is to develop and validate
technologies to ensure safe and permanent geologic storage of captured CO,. Development
and validation of these technologies is critical to ensure industry and regulatory agencies have
the capability to assess, monitor and mitigate storage risks for CO; onshore and offshore
storage and ensure the viability of carbon storage as an effective technology solution that can
be implemented on a large-scale to mitigate carbon emissions.

In FY20135, the Regional Carbon Sequestration Partnership (RCSPs) subactivity will be
renamed Storage Infrastructure to better represent the characterization and field activities that
occur in the RCSPs and other small and large-scale field projects in a variety of geologic
reservoirs in onshore and offshore settings.

Funding for Carbon Storage activities is decreased while continuing the Storage Infrastructure
activities on large-scale injection operation and monitoring activities and supporting small-
scale field projects for other geologic storage formation classes. Funding for Geologic Storage
Technologies is decreased while continuing to focus on understanding risks and addressing
geo-mechanical impacts such as induced seismicity.

The FY 2015 request includes:

o Storage Infrastructure — $60.8 million for the development and validation of
technologies, infrastructure, and human capital through the RCSPs and other
small- and large-scale field projects. These field projects conduct regional and
site-specific characterization and validation; simulation and risk assessment; and
application of monitoring, verification, accounting and assessment (MVAA)
technologies for various storage reservoirs. (MVAA of geologic storage sites
addresses safety and environmental concerns; verifies migration of CO; to meet
regulatory requirements; and accounts for greenhouse gas (GHG) emissions
mitigation to help achieve GHG reduction goals).

e Geologic Storage Technologies — $8.5 million focused on developing and
validating storage and simulation and risk assessment technologies that have the
potential to safely, permanently, and cost effectively store CO- in both
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conventional and unconventional geologic reservoirs for onshore and offshore
project settings.

e Monitoring, Verification, Accounting and Assessment — $4.5 million for the
development and validation of technologies in field projects to monitor CO; at
atmospheric, near-surface and subsurface levels for integration into an intelligent
monitoring system.

o Focus Area for Carbon Sequestration Science — $7.0 million R&D activities that
include Reservoir and Seal Performance; Geologic Storage Optimization and
Operations; Storage Capacity and Efficiencies; Integrated Modeling and
Monitoring Technologies; Resource Assessments and Geospatial Resources; and
C0; Use, Re-Use and Conversion.

Advanced Energy Systems (AES). The President’s FY 2015 budget requests $51.0 million for
advanced energy systems R&D. The AES mission is to increase the availability and efficiency
of fossil energy systems integrated with CO; capture, while maintaining the highest
environmental standards at the lowest cost. The program elements focus on gasification, oxy-
combustion, advanced turbines, and other energy systems.

In FY 2015, the decreased funding enables the program to continue the development, through
design and construction, of pressurized oxy-combustion and chemical looping combustion
pilot-scale systems; continue development of materials engineering design for hydrogen
turbines; continue advanced gasification technology component development such as oxygen
membranes, warm gas cleanup and hydrogen separation at bench through pilot-scale; and
continue the Solid Oxide Fuel Cell (SOFC) Program to focus on durable SOFC materials.

The FY 2015 request includes funding for:

»  Advanced Combustion Systems — $15.0 million for the development of advanced
combustion technologies, such as pressurized oxy-combustion and chemical looping
processes.

*  Gasification Systems — $22.0 million to continue to support the development of
advanced oxygen production, dry feed technologies for low rank coal use, warm-
gas cleanup, and hydrogen separation.

» Hydrogen Turbines — $11.0 million for the development of key turbine system
components capable of achieving a four percentage point efficiency increase
relative to existing combined cycle turbines.

»  Solid Oxide Fuel Cells — $3.0 million reflects the narrowed focus of the program
to materials research.

Cross-cutting Research. The President’s FY 2015 budget requests $35.3 million for
crosscutting research. The Program serves as a bridge between basic and applied research by
targeting concepts that offer the potential for transformational breakthroughs and step change
benefits in the way energy systems are designed, constructed, and operated. 1n addition, the
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Cross-cutting Research Program leads efforts that support University-based energy research
including science and engineering education at minority colleges and universities.

The FY 2015 request increases the amount for Coal Utilization Science, including
Computational System Dynamics and the Focus Area for Computational Energy Science.
This funding level will support the Carbon Capture Simulation Initiative to facilitate more
rapid development and commercialization of capture technologies, and the National Risk
Assessment Project, to quantify and understand the risks from carbon storage. It also includes
Grid Tech to enable fossil-based facilities to better integrate with advanced grid technologies
(i.e., smart grid).

The President’s FY 2015 request includes:

o Plant Optimization Technology— $7.04 million for sensors and controls;

o Coal Utilization Science — $23.6 million for computation systems dynamics and
computational energy science;

o Energy Analyses — $0.85 million for environmental activities and technical and
economic analysis;

o University Training and Research — $2.75 million for university coal research,
historically black colleges and universities education and training; and

o International Activities — $1.1 million to support FE’s commitment to the Internationa
Energy Agency Clean Coal Center (IEACCC) to enhance the competitiveness and
adoption of U.S. Clean Coal Technologies in targeted countries that will help protect
the local and global environment. It will also preserve and enhance active
relationships with national and international organizations by focusing on expanding
cleaner energy technology power systems activities globally.

Natural Gas Technologies. The mission of the Natural Gas program — with a FY 2015 budget
request of $35.0 million ~ is to support DOE missions in energy, environment and national
security. The Natural Gas Technologies program will focus on developing technologies to
mitigate air and water impacts and reduce the surface and subsurface footprint to enable safe
and responsible development of unconventional domestic natural gas resources.

The FY 2015 request includes $15.3 million to implement priority collaborative research and
development with the Environmental Protection Agency and Department of the Interior to
ensure that shale gas development is conducted in a manner that is environmentally sound and
protective of human health and safety. The program will focus on research in such areas as
water quality, water availability, air quality, induced seismicity, and mitigating the impacts of
development (e.g. wellbore integrity, improve environmental footprint, and reduce water use).
This research includes advancements in technology, methodology, risk assessment, and
mitigation consistent with this multiagency effort.

The FY 2015 request also includes $4.7 million to fund a new midstream natural gas
infrastructure program focused on advanced cost-effective technologies to detect and mitigate
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methane emissions from natural gas transmission, distribution, and storage facilities and to
communicate results on methane emissions mitigation to stakeholders.

In addition, the request includes $15 million to conduct lab- and field-based research focused
on increasing public understanding of methane dynamics in gas-hydrates bearing areas. These
public sector-led efforts will be designed to evaluate the occurrence, nature and behavior of
naturally occurring gas hydrates and resulting resource, hazard, and environmental
implications.

Petroleum Reserves

FE’s Office of Petroleum Reserves manages programs that provide the United States with
strategic and economic protection against disruptions in oil supplies.

Strategic Petroleum Reserve. The Strategic Petroleum Reserve protects the U.S. from
disruptions in critical petroleum supplies and meet the emergency oil stock holding
obligations under the International Energy Agency (IEA). The current 696 million barrel
reserve provided 112 days of net oil import protection in 2013. The most recent drawdown of
the SPR was 30 million barrels in FY 2011 as the U.S. obligation under the IEA Libya
Collective Action.

The FY 2015 budget request for the Strategic Petroleum Reserve is $205 million. The
funding increase includes support for a larger Major Maintenance program required to reduce
the backlog of deferred maintenance projects. The program will continue the degasification of
crude oil inventory to ensure its availability; testing and cavern remediation; a cavern
maintenance program to slow the loss of cavern storage capacity; and repair the crude oil tank
at Bryan Mound that will restore the program’s maximum drawdown rate.

Northeast Home Heating Oil Reserve. The Northeast Home Heating Oil Reserve
(NEHHOR) provides a short-term supplement to the Northeast systems’ commercial supply
of heating oil in the event of a supply interruption. In FY 2011, the NEHHOR Program
completed the sale of all 2 million barrels of its high sulfur heating oil inventory located in
commercial storage. In FY 2012, NEHHOR converted to a 1 million barrel configuration of
Ultra Low Sulfur Diesel (ULSD) stored in the Northeast terminals, to meet new Northeast
states’ emission standards being instituted. The FY 2014 program will continue operation of
the 1 million barrel Reserve of ULSD in Groton, CT, and Revere, MA. The FY 2015 budget
request of $1.6 million for continuing storage of the 1 million barrels assumes use of $6
million in prior year balances to meet projected requirements, which includes the re-
solicitation of both terminal contracts at market rates.

Naval Petroleum and Oil Shale Reserves. The FY 2015 budget requests $19.95 million for
the Naval Petroleum and Oil Shale Reserves (NPOSR). The NPOSR program manages a
number of legal agreements that were executed as part of the 1998 sale of NPR-1 in
California. These agreements direct post-sale work including environmental restoration and
remediation, contract closeout, and records disposition. The NPR-1 program continues to
work towards closing out the remaining environmental findings, as required by the 2008



125

agreement between DOE and the California Department of Toxic Substance Control. DOE
also operates NPR-3 and RMOTC, co-located near Casper, Wyoming. NPR-3/RMOTC will
implement the approved disposition plan with final disposition of the property estimated to
occur by December 2015.

Elk Hills School Land Fund. The Elk Hills School Lands Fund, subject to appropriation,
provides a source of compensation for the California State Teachers’ Retirement System as a
result of a settlement with the State of California with respect to its longstanding claim to title
of two sections of land within NPR-1. In 2011, the Department and the State of California
agreed on the final, last payment of $15.6 million. Funding for this payment is requested in
the FY 2015 budget.

Conclusion

The Office of Fossi! Energy is committed to developing the science and technology that will
allow the Nation to use its abundant fossil energy resources in a way that balances the energy
needs for sustaining a robust economy with environmental responsibility. The FY 2015
budget request will help maintain DOE’s leadership role in addressing issues of energy and
environmental security. We believe this budget will provide the resources needed to achieve
these goals while ensuring maximum benefit to U.S. taxpayers.

Mr. Chairman, and members of the Committee, this completes my prepared statement. 1
would be happy to answer any questions you may have at this time.
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Mr. SIMPSON. Let me first turn to Dr. Lyons. I suspect you might
have suspected this question was coming. I was surprised to hear
the rumors that Babcock and Wilcox might be reassessing its par-
ticipation in the SMR licensing technical support program. Can you
provide us with an update on how the Department is progressing
with this program? And has the Department conducted a business-
case analysis for the SMR reactors in the United States?

Mr. Lyons. Thank you, Mr. Simpson.

First, the Department remains committed and enthusiastic about
the future of the small modular reactors. We see them as an impor-
tant contribution to American competitiveness, American jobs, and
American clean energy. We, too, have read the announcements that
B&W has made. But we have yet to hear a definitive proposal from
B&W mPower. So I do not know what their plans are at this time.
However, we have reminded both B&W, with whom we have the
cooperative agreement, and mPower, as well as the negotiations
that are in progress with NuScale, that the intent of this program
remains U.S. manufacture, U.S. intellectual property, and U.S.
competitiveness. And we expect, if there is any proposals forth-
coming, they would have to comply with those criteria in order for
us to accept any proposal. But we don’t know what they are going
to propose at this time.

As far as business case, yes, we completed a review done by the
University of Chicago on the business case for SMRs. There have
been a number of other papers written on SMRs that were in some-
what less detail. That University of Chicago report is being up-
dated and will be available later this summer.

Our enthusiasm in the SMRs is an important contributor to a
new generation of nuclear power remains as it was.

Mr. SimpsoN. Following up on one of the things you mentioned,
as you know, one of the challenges we have with large nuclear re-
actors is that we don’t build a lot of the materials here in the
United States like the reactor vessels and so forth. One of the
hopes of SMRs is that we would create a supply chain of manufac-
turing within the United States. Is there any evidence that any of
that is starting to occur yet?

Mr. LyoNs. Both mPower and NuScale have been working with
a number of U.S. companies and are proceeding to develop that
supply chain. And from a technical standpoint, I am not aware of
any issues in the mPower, B&W work.

Mr. SiMPSON. Okay. You mentioned during your testimony that
we have shut down nuclear power plants. How many have we shut
down?

Mr. LyoNs. Four have shut down this year, with an announce-
ment that one more, Vermont Nuclear, will shut down next year.

Mr. SiMPSON. Have they been shut down because of age and so
forth? Or is the price of natural gas having something to do with
that and making them less competitive?

Mr. Lyons. Each of the plants would have a somewhat different
story. But the economics of each plant has led to the shutdown.
Now, in some cases, there were also major equipment issues at
some of the plants that, of course, could have been fixed if the eco-
nomics had been appropriate.
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Certainly, natural gas prices are part of the issue. But so is a
flat demand for electricity and probably other factors such as re-
newable mandates that also enter in. It depends very much on the
market.

Mr. SiMPsSON. Thank you.

Ms. Kaptur.

Ms. KAPTUR. Thank you, Mr. Chairman. Dr. Lyons, I wanted to
ask you, on those shutdowns of nuclear power plants, are they in
any particular region of the country or were they in all regions?

Mr. LYoNs. They are widely spread around the country, but they
are all in deregulated environments. I could list them if you want.

Ms. KAPTUR. Which States?

Mr. Lyons. California, Florida, Wisconsin, and Vermont will shut
down next year.

Ms. KAPTUR. All right. I am very concerned about how nuclear
will fare in light of the current and projected natural gas prices in
regions like my own, which is not in a regulated environment.

The possibility of thousands of lost jobs hang in the balance as
well as the capacity. And I am wondering how nuclear will fare in
light of the current and projected natural gas prices. And what you
might be able to tell us about the outlook being different for regu-
lated plants receiving cost of service rates than for unregulated
merchants plants compensated market-based rates. How do we,
particularly from a part of the country where we have no energy
umbrella, how is the Department of Energy looking at this situa-
tion and helping these companies to adjust to this new reality? Or
what should we be doing to help them to adjust?

Mr. Lyons. First let me note that the locations of new construc-
tion in the United States are in regulated environments, where
public utility commissions can evaluate a range of factors, includ-
ing the importance of fuel diversity and look at a long-range future
for their State. In the deregulated, or market environments, that
is certainly much more challenging.

We certainly have been exploring this from a departmental per-
spective. It is extremely hard to find a single solution from a Fed-
eral level that would address the diverse market factors across the
country, although we continue to seek that.

There are, in a number of cases, actions that States have taken
to work with utilities within their States. And those appear to be
quite effective in a number of cases and there has been publicity
about several ongoing negotiations between States and nuclear
power plants within those States perhaps looking at long-term
power purchase agreements.

Ms. KAPTUR. Thank you for that clarification. This remains a
deep concern for those of us that represent nuclear power plants
in States like Ohio. I just want to place that on the record.

I also wanted to ask you, in the 2014 omnibus bill, there was di-
rection to the Department to evaluate the State of nuclear
tradecraft and prepare a report by July of 2014. I don’t know what
the status of that report is, and that is the reason for my question.

And, attendant to that, I just wanted to invite you out, or any
of your associates, to the region that I represent to look at the var-
ious trade schools that our building trades have created for plumb-
ers and pipe fitters, boilermakers, and electrical workers that work
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in nuclear power plants. I was talking to Senator Feinstein. She
doesn’t have anything like that in her region, which was quite a
surprise to me.

I am interested in the Department becoming aware of the incred-
ible training in capacity building that is done in these trade
schools. And I am not sure that the Department is. I just wanted
to put that on your horizon, as you travel around the country. And
I would like to draw your attention to them.

Mr. LyoNs. Thank you for that comment and question.

We are proceeding to work on the requested report. We are in-
volving both nationalized and industry through NEI and EPRI in
developing a comprehensive report. And we anticipate having that
report for you as requested in July.

With respect to some of the trade school comments, I have not
visited trade schools in Ohio, I don’t believe. I have participated in
a number of forums at the Ohio State University at which a num-
ber of those schools have also been represented. And I am some-
what aware, but I would like to learn more about the excellent
work that is being done as you said, in preparing trades for these
important skills.

Ms. KAPTUR. Thank you very much. I look forward to that oppor-
tunity.

Mr. Chairman, I will save my questions for the next round.

Mr. SiMPsoON. Thank you. Mr. Fleischmann.

Mr. FLEISCHMANN. Thank you, Mr. Chairman. And welcome, ev-
erybody. I want to thank this entire panel. Ms. Hoffman, good to
see you.

I want to particularly thank Dr. Lyons for spending a tremen-
dous amount of time with me over the past couple years, he has
brought me up to speed.

Dr. Danielson, I want to thank you as well. And I want the com-
mittee to know, Dr. Danielson has not only been to Oak Ridge to
see our carbon fiber research, but just last month, he came to Chat-
tanooga and then went to Oak Ridge. And in Chattanooga, I want
to thank you, sir, for speaking to the Tennessee Advanced Energy
Business Council, and then also going back to ORNL to see the
lab’s manufacturing demonstration facility. So really appreciate
your-all’s work with us.

Secretary Danielson, can you please give the subcommittee your
thoughts on the impact that facilities like the Oak Ridge MDF will
have on U.S. manufacturing leadership? And then as a follow-up
to that, what are your plans, sir, to prioritize these unique user fa-
cilities and provide base funding for continued operation.

Mr. DANIELSON. Thank you, Congressman. You know, one thing
I will point out is that I think we should all be optimistic that the
winds are blowing in the direction in the United States for manu-
facturing competitiveness perspective. Talking to the private sector,
you look at issues like rising wages overseas, especially in China,
issues around IP protection in China and other countries, or rising
inflation rates, and also an appreciation, a new found appreciation
with businesses in the U.S. that you can’t—you can’t just have
1R&(]i) here and do manufacturing elsewhere and continue to be a
eader.
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So we are seeing positive indications. And part of our strategy
for kind of catalyzing more U.S. Manufacturing competitiveness is
developing R&D facilities that allow a wide range of small and me-
dium enterprises to tap in to cutting-edge manufacturing capabili-
ties related to energy that they wouldn’t be able to on their own.

And so the carbon fiber technology facility at Oak Ridge National
Lab is a great example of that. And we have seen dozens of compa-
nies form a consortia around that facility, and we are seeing com-
panies sprout up around that. So we are seeing some positive mo-
mentum, and we want to continue that with our work with Oak
Ridge.

And I will say our work with NREL, our national laboratory, the
National Renewable Energy Laboratory, for the first time we have
designated a formal user facility, the Energy Systems Integration
Facility, where we are providing base funding for that facility to
help make it more accessible and affordable for companies and re-
searchers. And that is something we are going to be looking very
seriously at over the next year. It is considered—strong consider-
ation of applying that across the board to our user facilities.

Mr. FLEISCHMANN. Okay. As a follow-up to that, you made a
statement in Chattanooga, which I really liked, and I am quoting,
“We are in a fierce race with China, so we have to have all hands
on deck.”

How does the U.S. stack up against the rest of the world, Mr.
Secretary, in manufacturing innovation? And what measures are
other governments taking to help their industrial sectors compete
against us, sir?

Mr. DANIELSON. Thanks for that question. It is an important one.
We have definitely seen strong support in other nations, whether
it be, you know, long-term tax abatements or, you know, multiyear
plans in China to then motivate—in my visit to China recently, I
learned that, you know, it is not direct funding from the centralized
government, but it is actually a multi-year plan they put out, a 5-
year plan that then inspires local mayors and governors to invest
to achieve those goals so that they are looked on favorably.

So there is a lot of strong policy support in other nations for ad-
vanced manufacturing. But I think we are seeing, with the standup
of the National Network for Manufacturing Innovation and a user
facility like manufacturing demonstration facility in Oak Ridge Na-
tional Lab, we are seeing those as magnets for manufacturing inno-
vation and manufacturing jobs. And I think we are seeing positive
indications that companies are locating here and choosing to locate
here. A company called Silevo, a high-end, high-efficient solar com-
pany, recently chose to put a 200-megawatt facility in upstate New
York. And advanced LED company called Soraa recently made a
commitment to put a facility, a large facility for advanced LEDS in
the United States. And we just saw a big announcement from Tesla
Motors that they are planning on building a multi-billion dollar
battery factory somewhere in the southwest United States.

So I think we are seeing a lot of positive indications, but we are
in a fierce race, and I think we have to keep at it in partnership
with this committee.

Mr. FLEISCHMANN. Mr. Chairman, how much time do I have? Am
I close?
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Mr. SIMPSON. Getting there. Go ahead.

Mr. FLEISCHMANN. Okay. Thank you.

One more followup, Dr. Danielson. Other than the intellectual
property protection that you have alluded to, how could the U.S.
tackle the challenge of supporting research, at least the domestic
manufacturing, and how do we keep American jobs here, sir?

Mr. DANIELSON. Thank you. That is a great question, and it has
been on the forefront of my mind since I began my job 2 years ago,
in large part, inspired by the report language in the seriousness
with which this committee takes manufacturing competitiveness.

One year ago, in Oak Ridge National Lab, we launched Clean
Energy Manufacturing Initiative, that is seeking to kind of strate-
gically integrate, prioritize, coordinate efforts at EERE around
manufacturing competitiveness. We have more than $554 million
in specific manufacturing-focused R&D in this budget. And also, we
have launched a comprehensive approach to clean energy manufac-
turing competitiveness analysis. And so we have been going
through our portfolio and identifying the intrinsic cost structure of
manufacturing various products and various parts of value chains
in clean energy in the United States trying to identify the areas
where we have strong opportunity to gain market share areas
where, perhaps because of the importance of low-cost labor, we
won’t likely compete. So we have identified a number of opportuni-
ties.

Just to give you one example of an action we have taken is we
learned in solar that Chinese modules and other modules were ex-
hibiting lower quality than American-made high-quality goods. So
they were degrading faster in the field. So we have worked with
our National Renewable Energy Laboratory to create a new certifi-
cation standard, which we call Qualification Plus, which is raising
the game for being able to do a set of standard tests that allow in-
vestors to actually understand the difference between a high-
quality module and a low-quality module. So that a high-quality
module made by, for example, an American manufacturer would
fetch a higher price instead of having to compete with a low-qual-
ity, Chinese module price.

Mr. FLEISCHMANN. Thank you, Mr. Chairman. I yield back.
Thank you.

Mr. SiMPsON. Thank you.

Mr. Fattah.

Mr. FATTAH. Thank you very much.

I authored a lot of that report language and have been very fo-
cused on this issue about connecting off of American discoveries of
American jobs. I think it is important that as we finance research
that we connect it to jobs. So I am very pleased to hear about
where you are headed and what you are doing already with the co-
operative agreements that require domestic manufacturing. And we
have also done that, Mr. Chairman, in the CJS bill, to require the
same type of connection between scientific investment and domestic
manufacturing.

But I wanted to talk to you about the energy efficiency building
industry, where you see that at globally? And I ask you this rel-
ative to the future of the energy efficiency building hub in Philadel-
phia. As I understand it, we are not where our international com-
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petitors are in this global market about making builders more en-
ergy efficient. The DOE wanted to make a significant move in this
direction. And I want to know how you see this going forward,
given where we are?

Mr. DANIELSON. Thank you, Congressman. Thank you for your
leadership and support for clean energy over the years. Greatly ap-
preciate that.

You know, in the building sector, you know, if you look at effi-
ciency, our big national goal is to double our energy productivity
of this country by 2030. And so a big part of that is going to be
achieving, ideally, 50 percent more efficient buildings to make that
goal occur. Interestingly, we have the technologies today. We have
seen LEDs and other technologies dramatically come down in costs.
Where an LED light bulb is being sold for about $10 at Wal-Mart
today, when it gets into that $3 to $5 range, is when it really takes
off like a rocket ship.

But we have the technologies to achieve about 20 percent effi-
ciency improvement in our buildings today. A lot of challenges are
developing integrated packages and solutions that can be readily
and easily adopted by the industry.

And, as you know, we have refocused the effort with Penn State
into the Penn State energy efficient—sorry—Penn State Consor-
tium for Building Energy Efficiency, where we focused it down to
what we consider to be a very high opportunity area that is not
covered, while one of the more difficult areas to access is small and
medium commercial building. Because there is a lot of diversity in
those buildings. So we are working with that Penn State consor-
tium. We have a bold goal of 50 percent. Develop a wide range of
implementable solutions that can reduce the energy use and drive
50 percent in small and medium commercial buildings.

This is an area where we have historically, I think, been under-
investing. And also, I would say that the effort at Penn State is
going to be the most significant national effort in this area, and we
are excited to continue forward with that work.

Mr. FATTAH. Where does the U.S. stand relative to the industry
internationally? Are we ahead? Are we behind? Where are we?

Mr. DANIELSON. Could I ask you a clarifying question?

Mr. FATTAH. The industry, the money being made on developing
more energy efficient buildings.

Mr. DANIELSON. You know, the building industry—you know, the
building industry—building stock in Europe is more efficient than
our building stock. We have a great opportunity to move forward.
My office develops a national model building code standards, which
really is trying to show what can be done cost effectively and en-
sure that that gets adopted by the States. And this budget puts for-
ward increased investments in working with our State partners to
develop ways to enforce building codes more effectively, which has
been a challenge in the United States and has resulted in less de-
ployment of building efficiency than we think is possible.

Mr. FATTAH. Let me thank you for what you have done. I have
met with the chairman on this. You know, I have every intention
of trying to encourage the Department to fully embrace as a hub
this focus on energy-efficient buildings. So we will continue to work
with you as we go forward. And I have been quite engaged in the
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work of this subcommittee for a very long time and on a whole
range of issues important to the Department, including the labs
and the manufacturing work. This is very important to me. And I
intend to revisit it as we go through the markup process.

Ms. KAPTUR. Would the gentleman yield?

Mr. FaTTAH. I would be glad to yield.

Ms. KAPTUR. I just wanted to put on the record that I was out
at Argonne this past week. And what was interesting about that
was that I was handed a report about energy efficiency and rede-
velopment in America’s urban communities. And though Congress-
woman Barbara Lee of Oakland, along with Congressman Fattah
have been leaders on many fronts for American cities, I was actu-
ally surprised the Department of Energy had produced that report.
But when I was out at Livermore, of course, they didn’t give me
that report. Because the report came out of Argonne.

So the point I want to make here is, I think, Congressman
Fattah, through your leadership, things are beginning to bubble up
inside the Department of Energy, but they do seem to need a focus.
And in engaging the built environment, and particularly where it
is older and needs to be upgraded. But I see the Department trying
to get there. And I support you in your efforts. And I just wanted
to put that on the record, because I think there could be more focus
at the national office to help these individual labs work together.

Mr. FaTTAH. Thank you.

Thank you, Mr. Chairman.

Mr. SiMPSON. Thank you. Mr. Nunnelee.

Mr. NUNNELEE. Thank you, Mr. Chairman.

Mr. Smith, we all watched over the last few years an enormous
economic activity associated with the recovery of natural gas and
the promise that our country can build a liquefaction infrastructure
to sell part of our excess gas to our friends and allies around the
world. This has a broad economic impact in the United States. We
have been reminded by global events over the last few months, if
not the last few weeks, of the importance of trade with this product
with our partners in Europe and elsewhere.

So as I look at the budget for fossil energy, I note there is a $68
million decrease in the President’s budget for fossil energy. If I am
reading this budget correctly, the administration has asked for $2
million in fiscal year 2015 for import/export authorization which is
a small decrease over the 2014 level.

This funding is just to handle the export licenses, not any of the
safety or technical construction aspects, which are overseen in a
much more comprehensive process at the Federal Energy Regu-
latory Commission.

Now, I was pleased to see the Department yesterday make
progress toward the backlog when you issued the permit. But I also
understand we have 20 pending applications right now from the
Department. There are eight that have been at Department of En-
ergy for more than 555 days. So, is this budget request sufficient
to process the significant backlog for permit applications for the
Department?

Mr. SmiTH. Well, thank you very much, Congressman, for that
question. First of all, I think you raise a good and very important
point in that over recent years, we have certainly gone from a pe-
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riod of relative scarcity to a period of relative abundance in terms
of natural gas that is available for domestic economy to create jobs
in the United States. We see that in unambiguously positive. That
also creates an opportunity to potentially take natural gas and ex-
port it from the United States externally, which also potentially
brings some benefits in terms of job creation, balance of trade, and
some other areas.

We have a process within the Department of Energy of looking
at balancing that important public interest determination that goes
behind each of these export applications. Section 3 of the Natural
Gas Act dictates the public interest requirements for exporting nat-
ural gas to free-trade agreement countries. So we have established
a process that we want to be open, we want it to be transparent.
We have to take into account the varying views of stakeholders
that are important for our economy. And we want to proceed on
this on a case-by-case basis in a meticulous way that is going to
withstand the scrutiny that it is certain to face.

You point out that we just released an order yesterday for a Jor-
dan Cove that was the seventh order that we processed within the
last couple years. We are moving through a queue that we have
published. So it is our intent to move forward with that process in
a way that is expeditious, but which also recognizes the complex
and important public-interest determination that we have to make
for each of these applicants.

Mr. NUNNELEE. All right. Thank you.

Ms. Hoffman, Dr. Lyons, there have been a large number of base-
load nuclear plants that have recently announced closures. Are you
concerned about this trend? And will this impact our Nation’s grid
reliability?

Mr. Lyons. Well, to start the response, certainly we are con-
cerned from the perspective of it is reducing the Nation’s clean en-
ergy resources, making any future plans for our particular goals in
clean energy that much more difficult.

I should probably let Pat Hoffman talk about the grid’s reli-
ability.

Ms. HOFFMAN. From the reliability perspective, the Nation needs
a diversity of energy resources. We need baseload energy, inter-
mediate energy, and energy to provide peaking resources. First,
with the shutdown of the nuclear power plant, a large megawatt
capacity is going off on the grid. This means compensatory re-
sources have to be built to fill in for that capacity that is missing.
So it is getting that capacity built and putting in the necessary in-
frastructure that is a concern. The timing of the shut down of the
capacity as well as some of the other adjustments that have oc-
curred in the energy mix can make things challenging. We have to
watch very closely to understand potential reliability implications
and system requirements.

Mr. NUNNELEE. Have I got time for another one, Mr. Chair?

Mr. SiMPSON. Go ahead.

Mr. NUNNELEE. Let me just also briefly ask, recently, the Electric
Power Research Institute released a study that addressed the issue
of being “off the grid.” And in that study, they talked about the
startup energy that is required, which can be as great as five times
that of normal operation. So while the administration is looking at
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making recommendations, have you factored into this startup re-
quirements in terms of the baseload?

Ms. HOFFMAN. So with respect to black start capabilities, reli-
ability coordinators must include the resources needed for startup
requirements. However, incentivizing generators to have that black
start capability is challenging because in competitive markets peo-
ple want to provide power resources and have limited ability in get-
ting compensation for black start capabilities. We are looking at
that, but it is a concern that will be growing in the future, of hav-
ing that resource that is available for black start.

Mr. NUNNELEE. Thank you, Mr. Chairman. I yield back.

Mr. SiMPsSON. Thank you.

And now for a new member of our subcommittee. Welcome. We
are glad to have you on this subcommittee. Look forward to work-
ing with you, Mr. Graves from Georgia.

Mr. GRAVES. Thank you, Mr. Chairman. Happy to be a part of
the subcommittee. And thank you, panel, for being here. First, Dr.
Lyons, let me thank you for your positive words as they relate to
Plant Vogtle in Georgia. Not only is the plant important to our
State, but it and the precedent it sets are certainly important to
our Nation. Want to give you due credit. Thank you for all your
work towards its progress.

And, Dr. Danielson, just a quick question as it relates to large-
capacity water heaters and the efficiency standards that were
adopted in 2010. There is a little bit of concern with some electric
cooperatives about the standards and some unintended con-
sequences that you are trying to address through some proposed
rulemakings that are coming up in the near future.

Can you share with us a little bit about what your plans are and
what can be expected as far as those rules go to eliminate some of
the unintended consequences that are looming?

Mr. DANIELSON. Thanks for that question. It is an important ex-
ample of including not only static efficiency in our considerations,
but also grid dynamic operations. So we have had a lot of discus-
sions with the rural folks that they are using water heaters as a
way essentially to thermally store energy to balance out their grid.
And so, you know, we are in ongoing discussions with them. And
we are taking their concerns very seriously. But I would like to
::iake ichat question for the record and follow up with you in greater

etail.

Mr. GRAVES. Okay. So from the subcommittee’s perspective, is it
safe to say that you are taking their input and working with them
to try to find a positive solution?

Mr. DANIELSON. Absolutely. We are in conversations with them.
We are not being inflexible, and we are going to take all of their
considerations into account.

Mr. GRAVES. Thank you for that. And do you have any idea what
your timeline is for any rulemaking? Is there a goal?

Mr. DANIELSON. I am not certain on that. So I would like to take
that1 question for the record. Follow up with you and your office di-
rectly.

Mr. GrRAVES. Thank you.

That is all I have, Mr. Chairman. Thank you.

Mr. SiMPsSON. Thank you.
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Mr. Hoffman, this year’s budget request contains an increase for
infrastructure security, $15 million to be exact, to establish an
operational energy and resilience program. This proposal, similar
to last year’s, would consist of a strategic operations center at the
Department’s headquarters and 17 staff to coordinate emergency
responses during extreme events that affect the electricity grid.

Could you discuss what capabilities this would provide you that
your office does not currently possess? And also along those same
lines, your request also includes a staffing proposal, seven people
at headquarters, 10 people embedded in each of FEMA’s 10 re-
gional offices. The committee has questioned this in the past. From
what I understand, this is the minimum staffing needed and could
likely grow in future years.

To put this in some perspective, your current budget supports
only 80 employees overall for the entire office. We had similar
questions last year about the need to embed staff in FEMA regions.
Can you explain what has changed with your proposal since last
year? And if your proposal is brought to its logical conclusion, what
is your vision of the OER program? What does it look like when
fully staffed to your satisfaction? How many people will be in the
field? And how many people will be needed to staff the strategic op-
eration center 24/7?

Ms. HOFFMAN. Thank you, Mr. Chairman.

Mr. SIMPSON. I know that was a lot of questions.

Ms. HOFFMAN. A lot of questions. I think I caught most of them.
I'm writing it down.

First of all, let me say that the Department of Energy responds
to a significant amount of energy events that occur on an annual
basis. Most of the events that occurred have an energy component
to it, whether it be a weather event, an ice storm, or like a fire
event that occurred in California.

What we have done is over the years, since 2006, have produced
over 181 situational awareness reports. The goal in what we do is
to provide information to industry and to other Federal agencies on
the status of the energy infrastructure to aid in the restoration
timeline, and to build confidence out there during an emergency.

One thing is you want to make sure that the population, that the
State and Federal agencies, that the industry is aware of what is
going on and what needs to be done.

In addition to that, we have developed visualization tools that
have provided support for the interagency process, looking at the
status of power availability across the energy infrastructure, with
over 350 users across the Federal agencies.

What we need to do is continue to support that visualization ca-
pability, but make it more real-time. Make it so that decisions can
be more effective. Some of the capabilities that we are trying to
build is more real-time information in areas that we didn’t have
the information during Hurricane Sandy. There were a lot of ques-
tions asked of the Department of which gasoline stations had
power, had fuel. We weren’t able to provide response in a timely
fashion. And that is unacceptable from our perspective. Therefore
we need to engage in the resources that are necessary to build
some of those capabilities and have that information available to
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the States, to the Federal government, for the decisions that need
to be made.

With respect to the additional staffing, it is important to have
people in the field to understand what is happening on the ground.
It is very hard, sitting in Washington, D.C., to actually be able to
understand what is happening in the field, where some of the dif-
ficulties are in the restoration process. What we need is to have
that link to the States and to the State emergency operations cen-
ters to be able to provide information directly to them for some of
their decisions that they need to make in addition to the Wash-
ington, D.C. questions and the environment that occurs in the D.C.
area.

So having people in the field is absolutely critical for us to get
that on-the-ground information. But it also streamlines commu-
nication flow. We know when we had Hurricane Sandy, we had di-
rect communications with CEOs in the Washington, D.C., area, but
what we also needed was communications to the people in the field
that were doing the work and prioritizing efforts. So this will allow
us to have streamlined communication.

With respect to the priorities of the Department and the number
of people, what we hope to do is build a capability and expand the
mission within the Department of Energy, so utilizing the Depart-
ment’s staff as well as a couple of additional staff to fulfill that ef-
fort. We are looking at all kinds of options for supporting this mis-
sion, including the field offices, including supporting FEMA. And so
I would like to talk to you in more detail or later to discuss some
of the options we are considering in this need.

Mr. SIMPSON. One of the things that this committee is always
looking at is not only, when we approve something, what it means
in the current fiscal year but what it means in future fiscal years.
Do you anticipate that aspect of this would be growing and a high-
er request, more personnel, in the future?

Ms. HOFFMAN. So depending on the path that we take, with the
initial investment of staffing, we want to place at least one person,
at each of the FEMA regions, whether it is at the DOE field office
or at the FEMA site. Future needs will be dependent on how we
look at utilization of the National Laboratories, and our DOE field
offices in adding to our mission set, so we are looking at both op-
tions.

Mr. SiMPSON. Okay. Now the question for you, and this one has
a little bit of a pretext for it so you will have to listen to this. But
it is important to the question.

Earlier this month, several news outlets picked up on a Federal
Energy Regulatory Commission, FERC, study that the entire U.S.
electrical grid could be brought down by taking out just nine crit-
ical electric transmission substations out of the country’s nearly
55,000. The FERC study has a powerful analysis that identified 30
critical substations under a stressed electrical grid, such as on a
hot summer day. FERC found that taking out particular sub-
stations could lead to a national blackout in one scenario involving
highly-coordinated small-scale attacks. FERC concluded that the
entire U.S. grid could be brought down for at least 18 months by
destroying nine interconnected substations, due in large part be-
cause so few U.S. factories build transformers.
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Reports like these underscore the critical risk associated with the
interreliability of our current centralized power infrastructure and
the need to integrate the electrical grid. Can you discuss the De-
partment’s efforts to integrate its grid and to protect us against
these types of physical attacks? Does the U.S. have an interagency
process that adequately mitigates the risk to our current electrical
grid, and what role does the Department of Energy play with the
Department of Homeland Security utilities and the Federal Energy
Regulatory Commission?

Ms. HOFFMAN. Thank you. Many questions there. With respect to
the FERC report and the substation issues, it is important to un-
derstand that the grid can’t be 100 percent secure. So what we
have to do is look at all

Mr. S1MPSON. It is a little scary when you are talking about nine,
you know.

Ms. HOFFMAN. It is scary when you talk about nine substations,
but the thing that I would like to point out is, the FERC study was
a static study, and it was one scenario. The grid is very dynamic
in nature, and it has protections built into the operation of the
grid, the reliability councils. It is a very dynamic environment. So
as we look at the infrastructure security, we shouldn’t think about
just one scenario. It is the operation of the grid as a whole. Going
forward, we are looking at ways to protect the infrastructure. We
are working with the interagency community and doing substation
briefings across the United States with the Department of Home-
land Security, the FBI, and FERC, and educating grid owners and
operators of what happened at the Metcalf Substation, but also on
the issues with substations.

In the past, we have been mostly worried about copper theft. In
2013, the dynamics in the United States changed with more of a
focus on utilizing substations to send messages of people being
frustrated, whether it be for different reasons, but for frustration.
What we need to do is make sure that we are proactive. One of the
things is hardening the system, looking at how can we just harden
the system with walls, with protective measures that build security
in the substations directly.

The second thing is, we know that some parts of the system may
go down, so how can we quickly restore the system? Your reference
to the transformers is absolutely critical. Transformers are the key
component of this system. We need to have additional manufac-
turing capability in the United States. We need to develop ad-
vanced transformers. We need to look at technologies that can help
with the transformer issues.

I will say, though, the difference between now and 5 years ago
is we did not have any manufacturing capacity in the United
States. So at least we do have some manufacturers that have come
to the United States. The last component of what I would think our
strategy should be is looking at new technologies. How can we
make substations less critical? How can we look at additional pro-
tection schemes, power flow control in the system, and other ad-
vanced technologies that will help mitigate some of the criticality
of some of those substations.

Mr. SiMPsSON. Thank you.

Ms. Kaptur.
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Ms. KAPTUR. Thank you, Mr. Chairman. I am glad you asked
some of the questions of Secretary Hoffman. I was going to ask
some of the same ones, so I will move on to Secretaries Danielson
and Smith.

And before I do that, I would like to place on the record a story
that was in an Air Force magazine back 2 years ago about Ohio’s
F-16s go green by using alternative fuels and a blend of camelina,
and it was our unit, F-16 unit in the Ninth District of Ohio, that
did this test flight with the Air Force research labs watching over
their shoulder. And I do this to inform our witnesses that this actu-
ally occurred. The Air Force spends $8 billion a year on fuel. They
are the largest consumer in the Department of Defense of fuel. And
they actually lag behind the Marine Corps and other branches in
trying to become more fuel-efficient. So we are really happy with
this progress by Air Force, and I just wanted to bring it to the at-
tention of the subcommittee, and of our guests today.

So I ask unanimous consent that it be placed into the record.

Mr. SiMPSON. Without objection.

[The information follows:]
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Ms. KAPTUR. And my question really goes to what is happening
in different places in our country with adjustments in the private
sector commercial energy industry? So, for example, for a coal-fired
utility, Secretary Smith I don’t really have a map of where all coal-
fired utilities are that are being rotated off the grid and shut down.
That would be a very interesting map to look at. And when I talked
with Dr. Lyons about what is going on with the competition from
natural gas to our nuclear facility, it would be interesting to see
where, in an unregulated environment, those nuclear power plants
are located. That would give you a sense of where there is fragility
in the local economy related to energy. And in the bill that—the
budget that you have come forward with, that the energy efficiency
and renewable energy division of energy, you talk about certain
programs like $14 million included for a competitive clean energy
economic development and partnership program to assist regions in
creating economic development roadmaps in sustainable shale gas
growth zones, for example. I am interested in the Department of
Energy stepping back from any particular program and taking a
look at the impact of these major shifts in power production facili-
ties, and even though shale gas may be coming on, it is not nec-
essarily true that the economic impact of that, full economic impact
of that, will accrue to the locality. A lot of that is being—the prod-
uct is being shipped out or workers are being brought in from out
of State.

So one of my concerns is how do we weather through in commu-
nities across this country that are seeing declining employment be-
cause of adjustments in energy? How do we help these communities
and workers adjust? We are seeing this in coal country. We are see-
ing it, I mentioned the coal-fired utility shutdowns, we are seeing
it in nuclear. Does the Department work across the Federal Gov-
ernment to try to help these communities adjust to that change?
As you consider programs like your clean energy program partner-
ship, do you think about how to work in those regions that are
being hollowed out because—that it isn’t your job directly, you
think it will be somebody else’s job, except it is happening so fast.

In Ohio, we face the bankruptcy of USEC. I don’t know what is
going to happen to all of those workers, but they are the highest
unemployment counties in Ohio. These are adjustments because of
what 1s happening in energy, and I am very concerned about what
is happening in those communities and the people that live there.
So could you provide some explanation of how you look at this or
how you could look at this scenario connecting the programs over
which you have jurisdiction?

Mr. DANIELSON. That is a really important question, and I—we
have activities in this area, but I know we can do more and we can
do better. To speak to the first question or comment you had
around the shifting landscape, you know, one important activity at
the DOE-wide level through the newly stood up EPSA office, En-
ergy Policy and Strategic Analysis, which is the DOE-wide body fo-
cused on really developing comprehensive analyses related to en-
ergy, they are the executive secretariat for whole of government-
wide quadrennial energy review, which is why I think, in 2015, will
deliver its first results on really looking at energy infrastructure
issues as it relates to the changing landscapes and what our future
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energy infrastructure issues are and ways that those can be miti-
gated. So there is a comprehensive whole-of-government approach
underway through the quadrennial energy review right now.

You mentioned the clean energy economic development partner-
ships in our budget is an attempt to address exactly what you are
talking about. We are looking at shale gas communities, you know,
providing technical assistance to them through our extensive State
energy network in EERE to enable them to do planning both for
near-term infrastructure in the economic development issues that
they are facing and also long-term issues to help them avoid the
boom-bust cycle that you mentioned. And this is an area where it
will be a DOE-wide effort, but leveraged through our State energy
network, working closely with Secretary Smith and others to ad-
dress that, and then that is $10 million in this budget request and
there is $4 million to work with State and locals around economic
development planning, around energy efficiency and renewable en-
ergy. And in recent years, we have used our State Energy Program
Competitive Awards to fund regions to develop long-term economic
development strategies that relate to the energy sector around en-
ergy efficiency and renewable energy technologies as well.

Ms. KAPTUR. What was the $10 million for, Dr. Danielson?

Mr. DANIELSON. $10 million for sustainable shale gas partner-
ships with communities, and then $4 million for engagement with
local and regional leaders on their issues around economic develop-
ment and energy efficiency and renewable energy.

Ms. KAPTUR. Thank you very much.

Secretary Smith.

Mr. SMmiTH. So I will perhaps just emphasize a couple of the
points that Dr. Danielson made. Your question is a very broad one
and an important one, and, you know, one of the things I would
highlight is when we talk about an all-of-the-above strategy. We
truly are trying to ensure that all of the components of energy se-
curity and diversity to energy suppliers are being focused upon. So
you have got the four leaders of the applied departments here at
the table in front of you, and we actually spent a lot of time to-
gether not only working on our individual programs, but also Sec-
retary Moniz is broadening a new focus on crosscutting initiatives,
which really brings together these four applied programs. So much
of what I talk about in terms of safe and sustainable and reliable
use of natural gas, ensuring that we are prudently developing our
resources of trying to reduce the price volatility through good
science to quantify the risks and concerns of unconventional gas
and oil production, it directly affects issues of grid stability, directly
affects competitiveness in the nuclear industry, directly impacts
competitiveness of the issues that are of importance in Dr.
Danielson’s portfolio.

So we do truly have to work together. We want to make sure
that all of these energy sources are available, and they are being
put forward, and that is our focus. And we do that not only through
our individual programs but also by working together appro-
priately.

Ms. KAPTUR. I am glad to hear about the crosscutting initiatives
because I think the communities across our country that have bot-
tomed out because of transition, somebody needs to pay attention.
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Yes, Secretary Hoffman.

Ms. HOFFMAN. If I can just add to the conversation, I think it is
very important that we work with the States on energy planning,
and I think it is necessary as the States look at their future gen-
eration mix and understand the diversity of generation, it is impor-
tant for energy assurance requirements for the State and the serv-
ices they provide. As we move forward, what we are doing is work-
ing with the transmission operators and the reliability councils to
make sure that we look at the reliability of the electricity system
and the diversity of the resources. Part of that is the development
of State energy assurance plans, and enhancing the resilience and
the reliability through that energy planning activity.

Ms. KAPTUR. How is Ohio doing?

Ms. HOFFMAN. Ohio is doing fine.

Ms. KAPTUR. I have another question, Mr. Chairman, but I can
save it for the next round.

Mr. SIMPSON. Go ahead.

Ms. KaPTUR. I wanted to ask Secretary Smith, could you give us
a logical framework to understand what is happening with LNG
and the possibilities of the legal requirements to only use it domes-
tically versus the potential ultimately for export? I had an amazing
conversation recently with someone, and I said to them the short-
est distance between Northern Europe and the United States for
the shipment of product is shipments through the Great Lakes, and
they were very, very surprised. And to ports like Bremerhaven in
Germany, a nation that has had a little bit of difficulty with us re-
cently in standing strong with us—they finally are—in terms of
standing up to what Russia has done in Central Europe.

And when you face an international crisis like that, is there any-
thing in the authorizing legislation that would permit us to export,
to take some of the pressure off of Europe, and how long would it
take us to stage shipments? How would we evaluate? If we did,
how would it harm the domestic industry? What is the framework
in which Members can understand their latitude in voting one way
or another on that?

Mr. SMmiTH. Well, thank you very much Ranking Member Kaptur
for that question, and again, a lot of really big important themes
there. So what I will try to do is give a broad framework of the reg-
ulatory, statutory responsibility of the Department compared to
other agencies, a little bit about how we think about these impor-
tant public interest determinations and then I will try to touch on
current, you know, issues at home and abroad.

So section 3 of the Natural Gas Act dictates that the Department
of Energy has to do a public interest determination for all natural
gas that is exported to non-Free Trade Agreement countries. Essen-
tially, that law creates, above presumption, that exports are in the
public interest, which means for each individual applicant, we need
to look at the application. If we determine that approving a given
application would be deleterious to the U.S. interest and we are
compelled to deny it; otherwise we are compelled to move forward.

For Free Trade Agreement countries, there is an assumption in
the law, since those are defined as being in the public interest, so
those are approved without delay or modification by the Depart-
ment. Of note, essentially all of the major LNG importers through-
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out the world are non-FTA, non-Free Trade Agreement countries,
with the notable exception of South Korea.

So, essentially, for all of the main importers of natural gas, we
have to go through this free trade, we have to go through this pub-
lic interest determination.

What the Department of Energy does is, we provide the author-
ization to export the molecule. What the FERC does, is they pro-
vide the authorization to actually build the terminals. So they are
responsible for the footprint of the site. So can the site be built in
a way that is staged and environmentally sustainable? So ours is
the issue of whether or not gas should be exported. So, essentially,
we are going through a—we have got a queue of applicants that
are before us, you know, I will say just, you know, as caveat to
that, or a prelude, just the fact that we are talking about LNG ex-
ports, you know, some of which will be coming from shale gas re-
sources, really emphasizes the remarkable shift that we have had
in our country in terms of going from scarcity to potential abun-
dance. So we see that as being a truly important evolving market-
place. But in looking at each of the applicants, we are required to
look at a number of public interest factors. We look at job creation.
We look at environmental issues. We look at international issues.
We look at balances of trade. We look at impact of prices on domes-
tic consumers, be it American businesses, American families. We
have to look at all of these things as part of our public interest de-
termination. These are long-term, long-range considerations. These
are decadal investments. They cost billions of dollars to build. They
will be in place for tens of years. And so it is our process to make
sure that we are looking at each of these on a case-by-case basis,
that we are getting the analysis right. Each of these orders under-
go an intense scrutiny in terms of looking at the rationale that we
use to arrive at our decision. So it is our interest to make sure that
we are taking the appropriate care for each of these analyses and
that we are getting the decision right, such that we are putting out
a decision that will withstand scrutiny and should we approve any
given applicant, and thus far we have approved seven, that that
applicant can then with confidence go and spend the billions dol-
lars that they would need to spend in building a terminal because
they are seeing an analysis that is done by the Department of En-
ergy that is going to withstand this scrutiny that it is sure to re-
ceive.

Ms. KAPTUR. What would be the geographic distribution of those
terminals?

Mr. SMITH. The terminals primarily are located in the Gulf of
Mexico. There are some on the East Coast and some on the West
Coast, but certainly, the Gulf of Mexico has been the primary loca-
tion. The terminal that we approved yesterday was the first ter-
minal that we approved on the West Coast, and that is in Oregon,
that is Jordan Cove terminal so that is the first West Coast ter-
minal.

Ms. KAPTUR. Where is that?

Mr. SMITH. Jordan Cove? In Oregon.

Ms. KAPTUR. In Oregon. All right, do you have any applications
from the Great Lakes region?
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Mr. SMITH. We do not. At the current time, we don’t have any
applications from the Great Lakes region.

Mr. SiMPSON. Would the gentlelady yield for just a minute?

Ms. KAPTUR. Yes.

Mr. SimPsoN. If you want to build an exporting terminal, who all
do you have to go through?

Ms. KAPTUR. Yeah.

Mr. SiMPSON. How many permits do you have to get? How many
agencies have to sign off on it? And I understand that Congress has
recently authorized legislation—the Transportation Department is
also involved in this, and have you or the Department of Energy
had any coordination with the Department of Transportation on
this? How complicated are we making this?

Mr. SMITH. So for the, again, this is the Department filling our
role under current statute, so following the spirit and the letter of
the law. There are two primary agencies that are involved, again,
the Department of Energy that has the public interest determina-
tion about should the molecule be exported from the United States,
and the FERC, which has——

Mr. SiMPSON. And you make that determination based on, levels
of natural gas, and whether we have extra, so then we might as
well export to a country that we like?

Mr. SMITH. So two things there: First of all, we look at a broad
number of public interest criteria, everything from job creation to
impact on prices to environmental issues to balance of trade, so
international effect, so there are a lot of things we look at.

Mr. SiMPsoON. Okay.

Mr. SMITH. Secondly, once an applicant has the right to export
LNG, the applicant, the private sector, essentially, the company
that builds the terminal has the control over the throughput of that
terminal. That private-sector company makes a decision about
where the LNG would go. So the government does not determine
the destination of natural gas that is exported from the United
States. That determination is made by the private sector.

Mr. SiMPsON. Okay.

Ms. KAPTUR. I wanted to just take 30 seconds to ask here, has
the Department gamed the impact that exports to Europe to dis-
place Russian gas would have inside our economy?

Mr. SMITH. Thank you for the question, Ranking Member Kap-
tur. A couple of points there: First of all, for all LNG exports, we
do take a close look at impacts on the American businesses and the
American families, on the price impacts that might be caused by
that increased demand. That is one of the important things that we
modelled, we look at and consider it in all of our applications, re-
gardless of where the natural gas might be headed. And again,
once an applicant is given the authorization to export LNG, that
applicant then determines where that LNG goes. That is not deter-
mined by the Federal Government.

Secondly, you know, again, these are decadal challenges. They
are multibillion dollar investments that will be in place for tens of
years, you know, for decades. And so certainly, as you have prices
internationally that require immediate response, you know, there
are a variety of things you can do on that front, but when we are
looking at our public interest determination, first of all, the gas
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that would be arriving anywhere from the world would be hap-
pening in 2016, 2017, for new applications that we would be ap-
proving having this current time frame.

So, overall, I think the important thing that I would like to em-
phasize is that for any applicant, for any molecules that leave the
U.S., we do a broad public interest determination that looks at
price impacts, regardless of where the private sector might decide
to take that gas.

Ms. KAPTUR. What does it take in terms of money to build one
of these staging terminals, and are any of them fully operational
now?

Mr. SMITH. So there is one fully operational terminal in Kenai,
in Australia—I am sorry, in Alaska. That is a terminal that has
been in place for a long time. That is taking Alaskan gas, which
is not connected to the lower 48, so that is sort of a different sort
of market determinant for that gas because that gas does not have
access to markets in the lower 48. There are terminals that are in
the course of being built, but this is a new phenomenon, so lit-
erally, the terminal that is being built right now in the Gulf of
Mexico, and in Louisiana, was previously an LNG import terminal
and that was a terminal that was built with the idea of bringing
in natural gas from other countries to serve the U.S. economy.
Such has been the impact of the rise of shale gas here, that there
are no LNG imports coming through that terminal, and now it is
being repurposed for an export terminal and that is a multibillion
dollar investment that is being made right now.

Ms. KAPTUR. Is that all private sector?

Mr. SMITH. That is all being done by the private sector. We do
not make any investments. We simply do the public determinations
to allow the companies to export the molecules.

Ms. KaPTUR. Thank you.

Mr. SiMPSON. Thank you.

Mr. Nunnelee.

Mr. NUNNELEE. Thank you, Mr. Chairman.

I want to continue the line of questioning brought up by Ms.
Kaptur, dealing with economic development partnerships in these
shale gas growth zones. I had a mentor in business who taught me
early that if you fail to plan, you are planning to fail. And so I com-
mend you for being forward looking and helping us make plans
here.

I just have three questions for Mr. Smith and Dr. Danielson.
Number one, what specific actions are you going to be taking to as-
sist in these economic development partnerships? Number two, how
will the communities be selected? And number three, how will out-
side stakeholders be able to participate in generating these road-
maps?

Mr. DANIELSON. Chris, I think I should take that one. So, in the
near term, the kind of challenges that we are seeing some of these
communities face relate to water treatment infrastructure, road in-
frastructure, and the impact that that is having on the commu-
nities. So that is one area. In the longer term, you know, I think
it is about what are the other economic development opportunities
for these communities to begin to plan for as the shale peaks and
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then ultimately trails off. So those are the kind of areas we will
be looking at.

These will be competitive awards. You know, if appropriated, this
program will have a series of stakeholder workshops to inform the
criteria by which we would award these awards under this new
program.

Mr. SMITH. And I will build on that. One of the challenges here
is that, you know, first of all, when you look at the opportunities
that come out of the development of shale gas, there are still some
things that we have to focus on to make sure that the practice is
demonstrated to be appropriate and that it is accepted in commu-
nities throughout the United States. And that is important work
that we have to do. It is probably the most important thing that
we can do to ensure that the resource continues to be abundant
?nld that those molecules can get to consumers where they are use-
ul.

What we see is that as practices move from places—so I grew up
in Fort Worth, Texas, right in the middle of the Barnett Shale,
which was not around when I was there. But in places where you
have a history of oil and gas production, some of these practices are
more easily assimilated into local communities. As you have oppor-
tunities to move that resource development into areas that are
frontier areas, you know, perhaps some places like Ohio or Penn-
sylvania or elsewhere, you can have challenges in terms of dem-
onstrating to those local communities that the concerns that they
have are being taken seriously, that they are being appropriately
mitigated through effective regulations and that concerns that com-
munities have are being addressed by the producers and by the
local regulators. That is important work that we have to do.

There are things that we have learned as shale gas is moved
from one region to the other, that I think we can have a role in
helping new communities, new local leaders, new mayors, new mu-
nicipal leaders who are having to deal with the opportunities to
pick up some of the learnings that we have seen in other parts of
the country. So we will being looking at, you know, areas in which
you have got new development, places in which we think that shar-
ing best practices might be useful. This can be an important col-
laboration between government and private sector, between the
Federal Government and local governments. And you know, we will
be working together with the existing infrastructure that we have
within EERE, and the knowledge and expertise that we have
through the Office of Fossil Energy and the National Energy Tech-
nology Laboratory, to make sure that we are selecting areas where
it is effective and that we are reaching out to communities and we
have got a real two-way conversation.

Mr. NUNNELEE. All right, thank you. Do I have time for one
more, or am I out of time?

Mr. S1MPSON. Go ahead.

Mr. NUNNELEE. Dr. Lyons, I have several questions relating to
the Advanced Research Concepts Program, but in the interest of
time, I will submit most of them for the record. But I do have one
question. In your budget, you are changing the account title from
Advanced Reactor Concepts to Advanced Reactor Technologies, and
then they combine two older accounts. I understand this is going
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to give you some more flexibility. I just want the assurances that
this is not going to allow you to shift money from Advanced Reactor
Research to light water small modular reactor research without a
reprogramming request.

Mr. LyoNs. Thank you for the question, Mr. Nunnelee. We are
interested in combining those two issues, because—or those two
areas from the standpoint that as we look at advanced reactors,
different coolants, for example, it is frequently a challenge to decide
whether the concept, if it is fully fleshed out and eventually devel-
oped, will be appropriate to a small modular reactor or a larger re-
actor. And we had a somewhat artificial breakdown in the previous
structure. Our intent is to focus that research primarily on non-
light-water coolants, but included within that the general area of
reactor concepts is the light water reactor sustainability program.
That is a separate line. That continues. And the advanced reactors
will be focusing on non-light-water coolants.

Mr. NUNNELEE. All right, thank you.

Thank you, Mr. Chairman.

Mr. SiMPsON. Mr. Fleischmann.

Mr. FLEISCHMANN. Thank you, Mr. Chairman.

Dr. Lyons, good to see you again.

Mr. LYONS. Yes.

Mr. FLEISCHMANN. The chairman and I have discussed the im-
portance, Dr. Lyons, of investing in our nuclear facility infrastruc-
ture, and maintenance within the DOE complex. Could you please
tell the committee—and I have a four-part question—what you see
as the main needs for the nuclear energy infrastructure at Oak
Ridge? And if those needs are being funded by this year’s request,
would you commit to working with me and Chairman Simpson on
a path forward? And then lastly, what is your strategy for sus-
taining the nuclear infrastructure required to support the R&D
agenda outlined by your organization, sir?

Mr. LyonNs. That is a complicated question, Mr. Fleischmann,
and one that probably does deserve a fair bit of discussion offline.
Certainly, I would look forward to the opportunity to work with you
and Chairman Simpson on the issues that you raise.

One of the areas of at least challenge in the question that you
raised is that, as you are probably well aware, the space power ac-
tivities have transitioned out of this budget into the NASA budget.
In the past, when those activities were funded within the energy
and water budget, that did include some of the radiological infra-
structure, including at Oak Ridge. With the transition to NASA, it
is going to require more coordination both probably between the
Department of Energy and NASA as well as perhaps between your
Appropriations Committees. But it is an excellent question, a com-
plicated question, and one that I would be happy to continue to
work on with both of you.

Mr. FLEISCHMANN. Okay, thank you, sir.

Dr. Lyons, by all reviews I have seen, the nuclear energy hub,
CASL, at Oak Ridge has been doing quite well, and the project
could be extended for an additional 5 years, sir. Are you pleased
with the hub, and what are the next steps for renewing this hub?
And as a follow up to that, would you also discuss the possibility
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of expanding high performance computing to support any of these
programs?

Mr. LyoNs. The proposed budget for fiscal year 2015, Mr.
Fleischmann, does include funding to continue the CASL hub for
an additional 5 years. Now, we anticipate that later in fiscal year
2014, this fiscal year, we will complete a careful review to make
sure that CASL has met the various criteria that were laid out at
the start that would be taken into account for continuation.

As you note, CASL has performed, in my estimation, extremely
well. They have been very effective in their primary focus in bring-
ing high-performance computational tools to industry. The industry
involvement is superb, and their ability to transfer tools to indus-
try has been excellent.

As far as additional high-performance computing, and modelling,
and simulation, we also propose in this budget a significant expan-
sion in the so-called NEAMS program, the Nuclear Energy Ad-
vanced Modeling and Simulation program, which I view as highly
complementary to the hub or the CASL program. Within the
NEAMS program, we developed the advanced tools which, in turn,
transition to the CASL program for more involvement with indus-
try.

Several different laboratories are involved in both NEAMS and
CASL. CASL has lead to Oak Ridge, but other laboratories partici-
pate and in the NEAMS program. There are strong roles for Oak
Ridge, Idaho, and Argonne are the three main contributors to
NEAMS, but there are other labs that also have smaller roles.

Mr. FLEISCHMANN. Thank you, Dr. Lyons.

Mr. Chairman, I yield back.

Mr. SiMPSON. Thank you. This year’s request includes a new
crosscutting proposal to accelerate commercialization of electrical
power generation using super critical carbon dioxide. As I under-
stand it, this is a collaborative effort among the Offices of Nuclear
Energy, Energy Efficiency and Renewable Energy and Fossil En-
ergy for a total of $57 million.

The questions, and I will ask all of them, and then we can go
down the line: Dr. Lyons, your office budget request includes $28
million for a pilot demonstration project, and $3 million in research
for this effort. Can you explain to us how this technology is impor-
tant and, if successful, the impact it will have on making electrical
power generation more efficient, and how quickly would the De-
partment proceed with this demonstration project in fiscal year
2015 if it were approved, and what type of technologies are you
most likely to consider? And can you explain why the pilot dem-
onstration is in your office’s budget and not, say, in EERE’s?

Dr. Danielson, as I understand it, there is also $25 million in
your budget for this initiative within the solar energy program.
Can you explain what this research funding will support, and how
you plan to collaborate with the Office of Nuclear Energy in this
respect.

And Mr. Smith, if successful, this program would seem to have
a transformational impact on improving the electrical power gen-
eration of natural gas-fired power plants, yet your office is only in-
vesting $2 million into this crosscutting research. Can you describe
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what your research will support, and how would you propose to
spend additional funds if they were provided for this initiative?

First, Dr. Lyons.

Mr. LyonNs. Thank you, sir. An important question and that is a
very important program. In past years, there have been activities
within three offices that you outlined, and while there has been
some degree of coordination among the offices, our intent with this
proposal is to bring about a much more focused coordination among
the efforts in the three offices. This is another example that is re-
ferred to earlier of the Secretary’s very strong interest in looking
at crosscutting technologies that have impact in a number of dif-
ferent areas.

Super critical CO,, so-called Brayton cycle, has the potential to
increase the power conversion efficiency very substantially. Right
now, with nuclear power plants, light water coolants, our conver-
sion efficiency of heat to electricity is about 33 percent. Using the
Brayton cycle with super critical CO,, and with advanced reactors,
we anticipate raising that up into the range of, perhaps, 45 percent
or even higher. That is a very, very substantial improvement in the
conversion efficiency and, therefore, the overall efficiency of pro-
ducing electricity.

The funding probably could have been placed within any of the
three offices. However, we have had a strong effort within the Of-
fice of Nuclear Energy in the past in the Brayton cycle work. So
has Dr. Danielson in his office. The intent is to coordinate this very
completely among the three offices and to assure that any activities
that are taken, some that are specific to our interest in nuclear en-
ergy, or EERE, perhaps, for Dave’s programs, that funding is with-
in each office. But then the demonstration program is the $27 mil-
lion that is proposed for the step crosscutting initiative, within NE,
but that will lead to a demonstration that will benefit all three of-
fices and allow us to hopefully prove that this technology can ad-
vance in America.

This is another example of an area where there is an opportunity
for American leadership in an important energy field. And one of
the goals of this program is to encourage U.S. energy, U.S. energy
companies, through cost sharing with us in this demonstration to
advance and move ahead, hopefully to build U.S. competitiveness
in what we think may be a very important new approach to power
conversion. Maybe that is enough for my office, and—

Mr. DANIELSON. Thank you for your question, Chairman. I think
we, you know, anything like this you need a good solid leader, so
we are seeing the nuclear office as it really is taking a lead role
here in this cross cut with the rest of us working collaborating very
closely. You know, the demo occurring in nuclear is going to be a
really important full system scale demonstration in addition to the
nuclear-specific R&D. The focus at EERE, you know, so this effort,
you know, increasing the thermal to power conversion efficiency for
concentrated solar thermal plants is critical for us to achieve our
2020 goal of having directly cross-competitive concentrated solar
power by 2020. And our efforts are really going to focus on research
and development of components at the—that would be relevant for
the 10—-megawatt scale that are more specific, that are quite spe-
cific to our unique application requirements, which are higher tem-
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peratures, in particular, and also the requirement that we have
high temperature receivers that are going to actually receive the
concentrated solar power and be able to transfer that to energy
storage media. And so the high temperature components, we are
looking at higher temperatures than the nuclear office, in addition
to the integration with solar receivers and with thermal energy
storage materials is going to be a big part of what we are devel-
oping. I think with the system level demonstration innovation that
nuclear is going to demonstrate, you know, after this 3—year pro-
gram, we will be able to evaluate whether this technology is ready
to hand off completely to the private sector or whether further gov-
ernment involvement is required.

Mr. SiMPSON. Mr. Smith.

Mr. SmiTH. Well, thank you, Mr. Chairman, for the question. The
Office of Fossil Energy is currently managing eight major dem-
onstration projects that are at various levels of development
throughout our portfolio. We certainly could have, you know, poten-
tially managed another one, but we would be, will be working very
closely with the Office of Nuclear Energy. We think this is a great
place to put this particular demonstration. As Dr. Lyons men-
tioned, the advanced supercritical and the Brayton cycle is applica-
ble to a broad range of technologies in terms of increasing effi-
ciency. So we have got some work that we are going to be doing
that is supplementary to the demonstration that is going to be
managed in the Office of Nuclear Energy. We are going to be look-
ing at ways of implementing these results and pressurized oxy-
combustion applications for fossil energy power plants. So we are
going to learn a tremendous amount from the work that is being
pioneered by the Office of Nuclear Energy, and on our side, we will
be doing the appropriate complementary research so that we can
take the learnings there and apply it to ensuring that we are in-
creasing efficiency and safety and reducing emissions from coal-
fired power plants.

Mr. SiMPSON. Thank you. Another issue that is kind of cross cut-
ting, I guess, but a key challenge for energy systems of the future
is the potential for development of hybrid systems, coupling a nu-
clear power plant with another energy system to balance the dis-
parities between production and demand. This model would enable
the integration of various energy technologies into a single system
to create efficient, stable deployment of renewable energy, while ex-
panding nuclear energy beyond baseload electrical generation. I un-
derstand the Office of Nuclear Energy and the Office of EERE are
in the initial stages of collaboration on such a project.

WO(I).lld Dr. Lyons and Dr. Danielson like to discuss that for a mo-
ment?

Mr. Lyons. Yes, Chairman Simpson. You described it very well.
And there is very strong interest, I think it is fair to say, in both
of our offices. Both of us have been encouraging that this work pro-
ceed between NREL and INL. I think we are in the process of
changing the name of hybrid energy systems to actually another
word that you used, of integrated energy systems. And I think, in
general, the idea of viewing energy systems as moving outside the
box where you think of nuclear as just electricity or renewable as
just electricity and, instead, asking how for that particular exam-
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ple—but it could be other examples—renewables and nuclear can
work together in order to provide a range of products on the out-
put, not just electricity, but maybe liquid fuels or maybe hydrogen.

We think it is a possibility. It looks very good, certainly in paper
studies. We are continuing that. And other labs have expressed
substantial interest in also joining in this work as well. So I antici-
pate that this will be further broadened.

Mr. DANIELSON. And just to add a little bit more, you know, we
are absolutely supportive of this partnership, and it is a great ex-
ample of crosscutting partnership between our National labs, in
particular, Idaho National Lab, and National Renewable Energy
Lab, and it is going to leverage the investment supported by this
committee and the energy systems integration facility at the Na-
tional Renewable Energy Laboratory, which is going to be a great
facility to allow for collaboration with some of the very advanced
work that has been going on at Idaho National Lab, looking at nu-
clear integration of the energy systems, to break down the barriers
between electricity infrastructure, thermal infrastructure, and fuels
infrastructure.

Mr. SiMPSON. Dr. Lyons, last year, we, as you know, transferred
safeguards and securities at the Idaho National Lab to your De-
partment. Although it has only been a few months, how is that
working out?

Mr. Lyons. First, thank you very much for the committee’s ac-
tion in making that change. I believe that gives us far more flexi-
bility in optimizing the overall needs of the Idaho National Labora-
tory, and that safeguards and security is absolutely essential, of
course, if we are going to be running a laboratory, and that lab,
INL, has a substantial number of safeguards and security chal-
lenges that have to be appropriately met. We appreciate the ability
to have a little bit more control by having it within the Office of
Nuclear Energy, although I believe it still stays in an 050 account,
but it gives us considerably more flexibility. We appreciate it, and
we believe that this will result in a stronger and well—and better
intle)zgrated approach to safety and security at the Idaho National
Lab.

Mr. SimpsON. Okay, the fiscal year 2015 budget proposal re-
quests an increase of $90 million for the Used Nuclear Fuel Dis-
position subprogram, which is prepared to examine dry cask stor-
age at the INL. Please describe in more detail the purposes of this
funding and what the Department’s goals are with respect to devel-
oping capabilities to examine and evaluate spent nuclear fuel con-
tained in dry storage casks.

Mr. LyoNs. Thank you also for that question. A very important
effort, well underway within the Office of Nuclear Energy now, is
to develop a stronger and better understanding of what could be
degradation mechanisms for fuel that is stored in dry casks. This
is already moving ahead with the strong industry involvement and
will result in dry casks with so-called high burnout fuel in dry
casks and being carefully monitored over a period of many, many
years. In order to do that monitoring, although we will put some
instrumentation within the casks, there is going to be a need to
open those casks under a dry environment. And in general, when
such casks are handled, they are handled under water in anything
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but a dry environment. But we must develop the capability for dry
handling of the dry casks, keeping them dry, and then being able
to evaluate any changes in the fuel structure.

Idaho has some facilities, so-called INTEC facilities, that we be-
lieve can be modified to open a dry cask in a safe configuration
that has a potentially very high radiation environment, has to be
done very, very carefully, but there are facilities in Idaho that we
believe can do that and the capabilities at Idaho for post-irradia-
tion examination will also be very important in allowing us to take
samples of that fuel as it has been stored for years, or decades, and
then carefully evaluate any structural changes in the fuel.

So it is an extremely important program. We are looking forward
to a key role for Idaho in this project.

Mr. SiMPSON. Thank you. One last thing from my perspective,
and then I will turn to Marcy for any questions that she has left.

But Dr. Danielson, I want to read you a paragraph from your
testimony that you wrote, I suspect. And you mentioned part of it
there in your testimony—I don’t know if it was the whole para-
graph or not—and then ask you about it. It says, “The United
States has world-class innovation capacity, a unique culture of en-
trepreneurship, well-developed capital markets, and the finest sci-
entists, engineers, and workers in the world. However, despite this
tremendous opportunity, the U.S. energy industry is systematically
underinvesting in research and development (0.4 percent of sales
versus 12 percent for the aerospace/defense industry, 20 percent in
pharmaceuticals, according to one estimate). This significant
underinvestment in energy research and development by the pri-
vate sector, in spite of the highly strategic importance of energy to
American economic growth, energy security, and the environment,
makes government support for applied energy R&D critical for our
future competitiveness and economic prosperity.”

You and I have talked about this in the past, and I suspect you
know what the question is. It sounds like if a sector of our economy
underinvests in its own future, it is an opportunity for the govern-
ment to step in and do it. Why wouldn’t the aerospace industry or
any other industry that you have mentioned here, pharmaceuticals
or whatever, say, Well, let’s stop investing because if we do, it is
critical; the government will step in and fund it. Why isn’t the en-
ergy sector investing in the research and development that other
sectors of our economy are, and is the government taking its place
for the private-sector investment? And how do you decide when you
decide what you are going to do, whether this is something that the
private sector should really do or whether it is a government re-
sponsibility or something that we can just lend a hand in?

Mr. DANIELSON. Mr. Chairman, that is a great question. It is
very important, and you know, I have enumerated for you the five
core questions that drive our decisionmaking, our prioritization at
EERE, one of which is additionality. You know, would the private
sector invest in this area already? Is the private sector or other
agencies already investing sufficiently so that it wouldn’t be a high-
impact opportunity for EERE to invest taxpayer dollars?

And then one of the other five core questions is the proper role
of government. So is this a high-impact proper role of government
versus something best left to the private sector?
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I come from the private sector. I was a venture capitalist before
I came to the Department of Energy, so I am very familiar with
the operation of the private sector and industrial technologies and
in energy technologies, which are, you know, generally large-scale,
you know, kind of industrial technologies.

You know, an MIT study on the production of the innovative
economy recently came out and identified that over the last 25, 30
years, there has been a systematic reduction in the long-term R&D
in our large industrial companies for a number of reasons, one of
which was a move toward the financialization of corporations
where they were no longer thought of as a kind of long-term enti-
ties that would keep their employees for a long time and would be
able to monetize a lot of the benefits of the research, and resulted
in a kind of a loss of our industrial commons to a large extent, and
so, you know, we work very closely with our stakeholders and oth-
ers to identify where they are making their investments, you know,
and where they see that they are not able to make investments in
the private sector. And we really emphasize problems that are both
high impact and where there is high additionality. But I think you
make a very important point that I take to heart, that government
has to be very careful about displacing private-sector funding when
it makes these kind of decisions.

Mr. SimpsoON. Well, and I appreciate that. And we have discussed
this a couple of times in my office. I am one that believes there is
a role the government can play in advancing a lot of these things.
And I think Marcy would agree that we hear on the floor repeat-
edly that the government shouldn’t be involved in a lot of different
things. And the private sector should take it over, and all we are
is displacing private-sector dollars. And that is an argument that
continually hits us. So when we have these different types of in-
vestments, even with nuclear energy, or other things, we have to
be able to explain to our colleagues and others that this is an in-
vestment that government ought to properly make. So I appreciate
your answer on that.

Ms. Kaptur.

Ms. KAPTUR. Boy, I could make a lot of comments.

Mr. SiMPSON. I know. I know you could.

Ms. KAPTUR. If the private sector had done such a good job, we
wouldn’t be importing $2.3 trillion. If you look at amount of im-
ports in energy over the last decade, the current system we have
has placed America at an enormous risk. And it isn’t just risk at
our generating facilities or our transmission facilities, but it is the
blood, the sort of the energy blood that flows through us is all
tsransfusion, and that is not a healthy position for the United

tates.

In fact, I was sitting here thinking about President Jimmy Car-
ter. I served President Carter in the White House during those
years, not as his energy advisor, but you couldn’t possibly serve
during those years with the first Arab oil embargo and not be com-
pletely transformed as an American.

And I was thinking about him and the Department of Energy
and looking at all of these photos up here as you are testifying and
thinking about how far we have come as a country. We can at least
talk about the dimension of the challenge, and how far we have
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come. We have some quantifiables now. And I was thinking about
each of you, what an excellent team you are for our country, and
thinking what exciting jobs you have and inventing the future. Not
every American

Mr. SIMPSON. I bet they sometimes don’t think it is like that.

Ms. KAPTUR. I am sure. I am sure. But really, how few Ameri-
cans ever have the opportunity to do what you are doing, and what
a tremendous responsibility you have, and how very very important
what you are doing is to the country. And we still aren’t, in my
opinion, close to the finish line. We haven’t—we are not at the goal.
We are not at the goal post. That is for sure. But at least we have
some sense of direction, and we are trying to work together.

In that regard, I wanted to ask you, Dr. Danielson, if I asked
somebody in the Agriculture Department, you know, where do you
produce soybeans, they can give me a map right down to the acre,
and how much per bushel production has increased over some pe-
riod of time. If I were to ask you for the manufacturing sector, and
I am very grateful for the Department of Energy and its focus on
the National Network for Manufacturing Innovation, but if I were
to ask you for a map that would show me on the industrial side
the relative importance of industrial firms that suck energy from
our grid, wherever it might happen, could you provide me that kind
of visual?

I can’t believe—well, now that we have got all of these semicon-
ductor, Google and all the rest, sucking up a lot of energy, I would
be really interested, for instance, how my part of America and the
industrial spine district that I represent compares to the Ever-
glades. I don’t have any such information that has been made
available to me. It would be most interesting to compare, for exam-
ple, ArcelorMittal in Cleveland, and Alcoa, their 50,000 press,
50,000-ton press, and the energy users along the corridor that I
represent versus some other part of the country and trying to un-
derstand a little bit about, okay, so we are here today, and if I
wanted to—if I really wanted to help those companies become more
competitive, how do I think about that? We talked to several steel
companies this morning about becoming more energy independent.
How do we do that? How do we help them become more competi-
tive? Have you ever seen such a map at the Department of Energy?
Is there some kind of a—I don’t even know what to call it—user,
energy user map of industrial companies with our part of America,
would the Great Lakes region light up compared to Idaho? I think
it would.

Mr. DANIELSON. It is a great question. I don’t have that map, you
know, fully developed today. But it is definitely something we could
develop that would show the industrial energy usage by State and
in addition to industrial energy prices.

But what I will point out is that, you know, in our vast manufac-
turing office, we have a major effort to help energy-intensive indus-
tries reduce their energy costs by—actually visited ArcelorMittal
and Alcoa to be part of an in-plant training, where they were
teaching each other some of the best solutions that they had
achieved. And through our Better Plants program, Better Plants
Challenge program, since 2010, our partners have lowered their en-
ergy bills by more than $1 billion.
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But also on the research and development side of the Advanced
Manufacturing Office, we are looking to prioritize the kind of high-
impact opportunities that will help, you know, large industrial
players and large energy users lower their energy costs and be
more competitive.

Be more than happy to follow up with you to deliver on this map.

Ms. KAPTUR. I would be very interested to look at the geographic
distribution of this. And to think about how do we make that cor-
ridor competitive where we have corridors. Not every part of Amer-
ica has a corridor. But, you know, when you are building an
Abrams tank, you use a lot of energy. It’s a little different than if
you’re sewing pajamas. I mean, there is a difference there.

Mr. SIMPSON. Use a lot more horsepower. Horses.

Ms. KAPTUR. In talking to several automotive manufacturers,
they can point to where they have problems, you know, put paint
shop in this place or stamping over here. So I am just real inter-
ested.

I am not sure where the map will lead me, but I would sure be
interested in looking at it.

I would ask for the record if you could provide information about
what has happened to the Department of Energy support of bio-
refineries. Secretary Chu, when he was Secretary, and Secretary
Vilsack from Agriculture, announced three biorefineries around the
country several years ago, let’s say 6 years ago, whenever it was.
So what? Okay. So we did it. They are under way. What have we
learned from that? Be really great to have something back to the
record on that.

Mr. DANIELSON. Absolutely.

Ms. KAPTUR. I wanted to ask Dr. Lyons also whether the Depart-
ment maintains any bilateral relations with Ukraine on Chernobyl
and Japan on Fukushima.

Mr. LYONS. Yes.

Ms. KAPTUR. And if you look at what happened, if there is any
way you could condense what we have learned in terms of environ-
mental degradation, cleanup, zones of—where you can’t really still
go into—I would be very interested. I haven’t seen reports on that.
If you could provide that in some way?

Mr. LyoNs. We can certainly provide some information. We don’t
actually have reports. But we will certainly provide what we have.
And we are very, very active in Fukushima-related activities.

Ms. KAPTUR. What about Chernobyl?

Mr. Lyons. Chernobyl, not to any substantial extent. There are
a number of U.S. companies involved in Chernobyl. I am less sure
that there is work within my office. Now, there has been other
work within Ukraine on providing fuels and improving safety of
Ukraine’s power plants. But I would have to check on Chernobyl.
I am not sure that we have been directly involved there.

Ms. KAPTUR. Like, you know, what are the long-term con-
sequences of what happened there. So if you could dig around a lit-
tle bit, I would be really interested in human health impacts as
well as environmental, and what is being done technologically to ei-
ther cap or contain or whatever at this point so many years later.
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Mr. LyoNs. We can certainly provide some information along
those lines. Some of this also would be within our environmental
management program

Ms. KAPTUR. All right.

Mr. LyoNs [continuing]. That has some interactions, both at
Fukushima and Chernobyl.

Ms. KAPTUR. I think it would be important for the world to know.

Mr. Lyons. I would be happy to talk in great detail about what
we know about Fukushima and the causes and effects.

Ms. KAPTUR. Very good. I wanted to ask just two more questions.
One everybody can be thinking about as I direct my last question
to Dr. Danielson.

Each of you works in a really exciting part of the future. And
think about some innovation you could talk about here today that
you personally witnessed as a result of your work that you knew
was going to carry America forward into a new age. And share it
wi(‘ich us. And share it with those who will read the record here
today.

But my question to Dr. Danielson, as you all are thinking, is, you
have made a proposal for a National Network for Manufacturing
Innovation. And I am interested in some of the topical areas that
the Department has focussed on. Could you discuss that a little bit,
and will there be additional topical areas that the administration
will select? And how will you work to make sure there is no dupli-
cation with other Federal agencies?

And how long do you think these partnerships will last?

Mr. DANIELSON. Great. Thank you for that question. So the Na-
tional Network for Manufacturing Innovation is a centrally—co-
ordinated by the Advanced Manufacturing National Program office
in the National Institute for Science and Technology—for Stand-
ards and Technologies, NIST, and Commerce.

And so they really are pulling us all together, all the agencies,
to ensure no duplication, to make sure we have best practices.
These are meant to be 5-year, $70 million awards. And at the end
of 5 years, our expectation is that these facilities, cutting-edge
emerging manufacturing facilities, should be transitioned fully to
private sector support. That is kind of the nature of these funding
areas.

So there are a number of areas that we have under consider-
ation. Just brought in a new advanced manufacturing office direc-
tor from ARPA-E, who is going to be doing a series of stakeholder
engagement workshops, requests for information, over the next 6
months to identify a set of high opportunity topics that we will
then workshop out with key stakeholders.

Areas of interest include roll-to-roll manufacturing for battery
technology, for membrane technology, for efficient separations for
fuel cell membranes and other areas; process intensification to en-
able chemical industry to dramatically lower their energy footprint;
applying big data, high performance computing, and smart manu-
facturing to energy intensive industries to dramatically lower their
energy footprint; and a number of other areas that I would be more
than happy to submit for the record to the committee.

Ms. KAPTUR. Thank you. And if we could just go, something you
have seen that maybe the average American hasn’t seen that you
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would view is an innovation that you have witnessed, maybe some-
thing that is not completed but in process that you think will be
really transformative. Doctor.

Mr. Lyons. This committee strongly cites the NP 2010 program
that enabled a new generation of passively safe nuclear reactors to
be licensed. That has led to the Westinghouse AP 1000 reactor,
which is passively safe. Under construction the United States,
China, will be constructed in the U.K. Was being viewed in a num-
ber of places around the world. That program also supported a
General Electric passively safe design that I hope will also achieve
design certification.

“Passively safe” means that in an accident scenario, you do not
require the operator to do anything quickly. In an actively safe
plant, the operators are trained, but they have to respond within
time scales of half an hour. An AP 1000 Westinghouse plant re-
quires no operator actions for 3 days. The SMRs, small modular re-
actors that we are supporting, the mPower requires no operator ac-
tion for a week, NuScale requires no operator action, period. Indefi-
nitely.

Those are dramatic changes in nuclear safety.

Mr. DANIELSON. The technology I would put forward is an area
of next generation power electronics based on a new generation of
semiconductors beyond silicon, which is a traditional material we
have today in all of our phones. So silicon carbide, gallium nitride,
these are areas the Department of Defense invested in materials
development for a couple decades. And now through—and manufac-
turing innovation we are helping bring this next generation, very
efficient, very low cost power electronics technology to a wide array
of applications.

One very exciting application is in variable speed drive motors.
Maybe it doesn’t sound like the hottest topic ever, but more than
40 percent of the electricity we use in this country goes through
motors. And we can reduce the energy usage of an industrial motor
by 40 percent with this kind of technology. So this technology
alone, that application alone, could lower our electricity usage by
10 percent. But it is also used in next generation electric vehicles,
solid state transformers, which would you think of as, like the next
generation Internet router for the grid, and a number of other high
impact applications.

Ms. KAPTUR. Thank you.

Ms. HOFFMAN. Thank you. I appreciate the opportunity to talk
about innovation because most of the time I talk about what scares
me at night or keeps me up at night. So I appreciate the oppor-
tunity.

One of the things that this committee has invested in is informa-
tion technology for the grid, which I think has opened a huge op-
portunity for development both on the transmission and distribu-
tion system.

What we have done is we have placed sensors—I should back up.
In the 2003 blackout in the Northeast, there was a recommenda-
tion that came out of that followup report that the system needed
wide area visibility, that grid operators needed to be able to talk
to each other during an emergency, during an event.
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What we have done is we have placed over a thousand sensors
across the transmission system. We are developing real-time vis-
ualization technologies for grid operators to see what is happening
to the system to be able to understand the characteristics of the
transmission system so that they can proactively mitigate any sort
of disturbance that has occurred.

Having that access to the information technologies and more
transparency of data and information across the electric grid has
led to a series of innovations. But that is one that I am particularly
proud of.

Mr. SmITH. Thank you very much for the question.

So I would highlight the work that we are doing in our Office of
Clean Coal in terms of working to reduce the cost of capture out
of existing sources of carbon pollution. And ensuring that all of our
sources of energy are going to be relevant to the clean energy econ-
omy of the future. So we are doing tremendous groundbreaking
work in terms of sponsoring major demonstrations to accomplish
those things around capturing CO, that is coming out of coal fire
power plants. That does a couple of important things. First, it en-
sures that we have got a diverse source of energy, not only now,
but also in the future for American businesses and American fami-
lies.

And also, if—you know, an important thing for us is that if you
care about reducing carbon pollution, if you care about tackling the
problem of anthropogenic CO,, doing something about climate, then
dealing with CO, that is coming out of coal fire power plants, not
only domestically but abroad, is something that is tremendously
important. So we think that in the global clean energy economy of
the future there is going to be two types of countries, going to be
those countries that invest, that innovate, that create the new tech-
nologies, and then there are going to be those countries that buy
those technologies from the first category.

So we are very much in the first category. We've government
great collaborative partnerships between government and industry.
We are working with companies like Southern, with Archer Daniels
Midland, with Air Products, with Summit Energy. And we are
making great progress to not only showing the feasibility of these
concepts, but also to drive down the costs and make sure that they
are applicable to the challenges that are facing us. So I think that
is tremendous work that the Department and the National Energy
Technology Laboratory is leading on a global scale.

Ms. KAPTUR. Thank you.

Mr. Chairman, I just have to say for the record I don’t know
about Idaho, but for the region that I represent, what has hap-
pened in my lifetime is a complete transformation in the way that
we produce energy. So, for example, when I was growing up, we
had a locally-owned Edison company that got its coal from south-
ern Ohio. And it brought it up. And we had a massive power plant
down to the river. It drew the water from there with big stacks.
And all of the people that built the plant and worked in the plant
and repaired the lines were all from our community. And there was
a lot of local capability. We may not have had the most clean pro-
ducer, but it was local.
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And what I have seen happen over the years is a transformation
to where now the actual control, command and control sits in New
Jersey. And the original facilities are being dismantled or have
been dismantled. So all the skills that went with it have migrated
and transformed. And our power—we are dependent on, I would
say, in some cases, distant producers or producers where the talent
is located far away from our region.

I don’t know what that means across America. But I am just not
somebody who is comfortable with things that are so far away. And
I like to in-source talent, I like to in-source material control and
so forth. Because wealth creation then accrues with that.

And so sort of like our airports, you know. You have to go to
these huge airports now, and our medium-size and smaller airports
have been diminished in the national context. It has been a real
big transformation since World War II. And it is just the way we
do things now, but I can see the change, I have lived the change.
And I am concerned about distant control over life in given places
and the ability in the event of tragedy or difficulty the ability of
local communities to respond, and what happens in that regard.

So I just wanted to place that on the record and thank the wit-
nesses this morning. Mr. Chairman, you have been very fair with
the gavel and generous with your time. Thank you.

Mr. SiMPSON. Thank you. Thank you all for being here. I don’t
know if it was the first law or third law of dynamics or something
that was for every action there was an equal and opposite reaction.
Something like that. Just remember, when you are out making cars
more efficient, fuel efficient, with better batteries, all those im-
provements, you are screwing up our funding source to pay for
those roads. We have to find a way to do this.

But anyway, thank you all. Thank you for the job you are doing.
Be sure that you get the questions answered back to us within 4
days because we are going to be marking up fairly early this year,
and we do want your responses so that we can take those into con-
sideration as we do markup.

Thank you all very much.
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ENERGY EFFICIENCY AND RENEWABLE
ENERGY

ADVANCED MANUFACTURING PROGRAM
INNOVATION MANUFACTURING INITIATIVE

Subcommittee. Dr. Danielson, the Innovative Manufacturing
Initiative (IMI) has been a major feature of the Advanced Manufacturing
budget request since fiscal year 2012. It was an “open opportunity” for
companies, universities, and labs that want to make improvements in
manufacturing processes, but also an experiment for your office, since you
hadn’t made this type of solicitation before.

I understand you’ve awarded several rounds of grants under this initiative.
How is the program doing, and what have you learned about its potential for
success?

Dr. Danielson. The Innovative Manufacturing Initiative (IMI) was
announced on June 24, 2011 to address core technical issues for
foundational technologies in manufacturing materials and processes that
could enable U.S. manufacturers to realize significant gains in energy
productivity, environmental performance, product yield, and economic
growth. A total of approximately $120 million in DOE funding was
expected to be available for awards contingent on federal appropriations.

Initial IMI award selections were announced on June 12, 2012; the initial 13
awards total $54.3 million in DOE funding. These thirteen IMI projects
target precompetitive manufacturing research and development (R&D)
activities, ranging from the early stages of applied research (proof-of-
concept) through laboratory testing and verification. A second round of IMI
awards from the original funding opportunity announcement (FOA) was
announced on March 26, 2013, which included five additional awards
totaling $23.5 million in DOE funding. These projects include further
manufacturing R&D in specific topics ranging across computational
modeling and simulation for automation and equipment, steel fabrication
processing, steel heat treatment processing, high value chemical
intermediates processing, and waste heat minimization in manufacturing.
The projects were selected based on rigorous technical merit review and
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have shown great potential to increase manufacturing competitiveness and
industrial energy productivity through potential advances in specific
technologies and processes. Each of these research projects has rigorous
milestones, and through active program management, these teams are
moving forward on their research plans. There have been individual research
successes, and where appropriate, some of the project teams are pursuing
intellectual property protection before publicly releasing the results.

Subcommittee. What are some examples of research projects under
this initiative, and how will these projects help American manufacturing?

Dr. Danielson. Selected IMI projects have shown great potential to
increase manufacturing competitiveness and industrial energy productivity
through advances in specific manufacturing technologies and processes. For
example, one selected IMI project should directly impact the energy
productivity in the production of steel. This novel flash iron-making process
proposes to reduce energy consumption and greenhouse gases compared
with blast furnaces and coke ovens. Another selected IMI project supports
the development of a Smart Manufacturing (SM) platform that integrates
information technology, performance metrics, and models and simulations
driven by real-time plant sensor data, allowing manufacturers to optimize
energy productivity in real-time, and, in turn, reduce waste and improve
energy efficiency up to 30%.

Subcommittee. As I understand it, this year’s budget includes funding
for a new solicitation of IMI funding, is that right? Can you tell us how
you’re planning to finish off the old round of solicitations, and the
technologies you’re going to focus on in the new round?

Dr. Danielson. DOE will continue to support awards from the
previously selected 18 IMI projects from 2012 and 2013. In FY 2014,
DOE’s Advanced Manufacturing Office (AMO) is updating the IMI
technical review in a process that has already included a request for updates
from the applicants consistent with the constraints and intent of a fair and
open solicitation process. AMO is also reviewing the proposals for the
effects of changing technology or market developments since the original
proposal submissions, to determine suitability for selection. Additional IMI
projects are expected to be announced in FY 2014. Selections will be made
from IMI non-selected, alternate proposals identified through the IMI FOA
previously and will be made based on technical merit. Any award
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announcements will be made once this updated review is complete in the
very near future.

No additional funding is required in FY 2015 for the multi-year projects
awarded under the previously issued IMI FOA. Each IMI project has been
supported in full from the available appropriations at the time of
announcement. Separate from the previous IMI FOA, the FY 2015 Budget
request does propose funding for three to four new R&D project FOAs at
approximately $20 million each to address specific high-impact
manufacturing technology and process challenges. These foundational
technology areas will be selected from the results of technology analyses, an
ongoing series of technical workshops, and by soliciting input from the
external stakeholder community through targeted requests for information
(RFI). Candidate technical topics in any new R&D FOA would be selected
based on the consideration of energy, environmental, and economic impacts;
additionality relative to existing public and private sector investments;
openness of the stakeholder community to new technologies; degree of
technical uncertainty and risk limiting potential private sector investment
thereby providing an opportunity for a catalyzing influence of public sector
investment; and opportunity for long range impact of the technology through
domestic manufacturing.
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ADVANCED MANUFACTURING AND THE PROLIFERATION OF
CENTERS

Subcommittee. Dr. Danielson, this Committee has been very
supportive of the Advanced Manufacturing program. In fact, last year’s
omnibus appropriations bill included a $70 million increase for the program.
I do have two particular concerns I’d like to raise with you, however.

In last year’s hearing, as you may remember, we discussed how the
Advanced Manufacturing program seemed to be getting bogged down with
far too many centers of various kinds. For example, last year this program
supports the Critical Materials Hub at Ames Lab in Iowa, the Manufacturing
Demonstration Facility at Oak Ridge, and a joint additive manufacturing
pilot institute with the Department of Defense in Ohio.

Since then, the White House has announced a number of new initiatives to
support and revitalize American manufacturing, including the establishment
of three Clean Energy Manufacturing Innovation (CEMI) Institutes within
your office. Each of these institutes is a 5-year, $70 million commitment,
and your office has committed to three of them this fiscal year, and the
budget before us proposes a fourth. In fact, this budget request includes $191
million just for facilities within this program, up from just $82 million this
year.

The budget requests have been thin on details for CEMI Institutes. Can you
describe for us how these will fit into your Advanced Manufacturing
portfolio? How will they make manufacturing more competitive here in the

U.S.?

Dr. Danielson. The Clean Energy Manufacturing Innovation Institutes
are designed to focus on foundational technologies that are broadly
applicable and pervasive across multiple industries and markets, with
potentially transformational technical and manufacturing productivity
impact. Institutes will be partnerships between government, industry, and
academia, supported with cost-share funding from Federal and non-Federal
sources. Within 5 to 7 years of launching, each Institute is expected to be
financially sustainable from private sector investments and other sources
without further direct funding from the Federal Government, and the multi-
year award funding profiles for the Institutes will reflect this expectation.
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For example, the Next Generation Power Electronics Manufacturing
Institute aims to develop manufacturing processes for wide bandgap (WBG)
semiconductor-based power electronics that are cost-competitive and
significantly more efficient at high powers and temperatures than current
silicon-based technologies—Ileading to more affordable and energy efficient
electrical products for businesses and consumers, billions of dollars in
energy savings, and high-quality U.S. manufacturing jobs.

The Advanced Composites Manufacturing Innovation Institute will be
competitively selected to seek to develop high-speed and efficient
manufacturing that lowers the cost and the amount of energy used to
produce advanced fiber-reinforced composites for clean energy applications.
Advanced composites could help manufacturers deliver clean energy
products with better performance and lower costs such as lightweight
vehicle fleets with record-breaking fuel economy; lighter and longer wind
turbine blades; and high pressure tanks for transportation of natural gas- and
hydrogen-fuels.

The Clean Energy Manufacturing Innovation Institutes are coordinated with
the Advanced Manufacturing Office’s other R&D activities, as well as other
EERE Technology Offices. EERE leverages and complements these new
Institutes’ efforts to develop and transition foundational technologies into
the U.S. clean energy marketplace by coordinating and optimizing existing
EERE research, development, and demonstration of WBG and advanced
composites technology through two focused initiatives crosscutting our
Technology Offices: the Next Generation Power Electronics Initiative—
across the Vehicles and Advanced Manufacturing Technology Offices—and
the Carbon Fiber Composites for Clean Energy Initiative—across the
Vehicles, Bioenergy, Fuel Cells, Wind, and Advanced Manufacturing
Technology Offices.

Subcommittee. How many will there be in all, and what are the topic
areas they will research?

Dr. Danielson. EERE’s FY 2015 Budget Request supports the
creation of at least one new Clean Energy Manufacturing Innovation
Institute, consistent with the President’s vision for a larger, multi-agency
National Network for Manufacturing Innovation (NNMI), and provides
annual and forward-funded support for the two existing Institutes listed
above. DOE is planning to invest $70 million into each Institute to be
expended over the next 5 years with a forward-weighted funding profile.
The FY 2015 Budget request also supports the final installment of DOE’s
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funding contributions for the DOD-led pilot Manufacturing Innovation
Institute, the National Additive Manufacturing Innovation Institute (now
called America Makes).

Potential topic areas may include scale-up of applied materials genome
approaches and nanomaterials for energy; next generation electric machines;
process intensification for chemical processes; bio-manufacturing scale-up;
smart manufacturing for energy intense processes; and cross-cutting
emergent topics in advanced manufacturing for clean energy. These
potential topic areas will be developed in consultation and input from
stakeholders. Workshops with industry, academia, and other government
organizations will be held on each of these topics to determine their
suitability for an Institute FOA.

Subcommittee. Are they going to be managed by the Advanced
Manufacturing Office through cooperative agreements like Energy
Innovation Hubs, which have experienced varying levels of success? What
management lessons from the Hub experience are you looking to carry
forward?

Dr. Danielson. Institutes will be actively managed by the Department
of Energy through cooperative agreements between government, industry,
and academia, supported with cost-share funding from Federal and non-
Federal sources. These cooperative agreements will have well-defined
milestones and will be oriented towards clearly stated research objectives
and outcomes. Through our work with the Critical Materials Institute (CMI),
an Energy Innovation Hub, we have learned the importance of a strong,
hands-on role of active project management through frequent
communication between the DOE Technology Managers and the Institute
Principle Investigator to provide clear responsibilities and accountability in a
cooperative partnership. This includes annual goals and metrics, quarterly
milestones and tasks, as well as weekly communications to address any
emergent challenges or roadblocks. At the end of the cooperative agreement,
the Critical Materials Institute is expected to be financially sustainable from
private sector and other funding sources.

Subcommittee. Dr. Danielson, as you’re well aware, this
subcommittee has been pushing your office to reduce the mortgages of
future-year appropriations. You’ve done an excellent job on this subject
since we first raised the issue in fiscal year 2012. However, I’'m particularly
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concerned about the number of unfunded liabilities included within this
CEMI proposal.

How are you trying to manage these mortgages? By my calculation,
Advanced Manufacturing is looking at $224 million in unfunded liabilities
just with the four CEMI Institutes that have been announced thus far.

Dr. Danielson. EERE remains committed to forward funding all
projects it supports, including Clean Energy Manufacturing Innovation
Institutes, to the greatest extent possible, and looks forward to an open
conversation with this Committee in the future on how to maximize the
opportunity of clean energy for American families and businesses, while
also remaining an active steward of taxpayer resources.

In FY 2014, EERE is currently planning for three Clean Energy
Manufacturing Innovation Institutes, including the Next Generation Power
Electronics Manufacturing Institute and the Advanced Composites
Manufacturing Innovation Institute described above. A Request for
Information for potential topics for the third Institute was released in April
2014. The 2015 Budget request for the Advanced Manufacturing Office
forward funds at least this third, new Institute and the pay-down of
commitments to the other two established Institutes.

EERE does not envision the Clean Energy Manufacturing Innovation
Institutes to be open-ended investments, Within 5 to 7 years of its launch,
each Institute is expected to be financially sustainable from private sector
investments and other sources without further direct funding from the
Advanced Manufacturing Office, and the multi-year award funding profiles
for the Institutes will reflect this expectation.

EERE continues to minimize the exposure of taxpayers to future mortgages
in situations where the funding has yet to be appropriated, and has made
significant progress towards this goal to date. By the start of FY 2014, EERE
paid down mortgages totaling over $400 million since FY 2012. In FY 2014,
we estimate paying down approximately $194 million more in mortgages.
Dr. Danielson, the Critical Materials Institute at Ames Lab was the fifth
Energy Innovation Hub launched by the Department, with the aim to
develop technologies that make better use of — or eliminate the need for —
materials subject to supply disruptions. This initiative was meant to explore
ways to produce more rare earths and other critical materials here in the
United States, and innovations to wean us off of these materials altogether.
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The Hub aims to develop three technologies adopted by U.S. companies: one
to diversify and expand production, one to reduce wastes, and one to
develop substitutes.

Subcommittee. Dr. Danielson, the Critical Materials Institute at Ames
Lab was the fifth Energy Innovation Hub launched by the Department, with
the aim to develop technologies that make better use of — or eliminate the
need for — materials subject to supply disruptions. This initiative was meant
to explore ways to produce more rare earths and other critical materials here
in the United States, and innovations to wean us off of these materials
altogether.

The Hub aims to develop three technologies adopted by U.S. companies: one
to diversify and expand production, one to reduce wastes, and one to
develop substitutes.

Can you talk us through how work at the Hub is proceeding? Are they
meeting their milestones in developing these technologies, and can you
explain to us the type of work they’re considering?

Dr. Danielson. The Critical Materials Institute, an Energy Innovation
Hub, at Ames National Laboratory started operations in June 2013. The
Hub’s goal is to reduce or eliminate potential dependences on critical
materials (such as rare-earth metals) that are essential to modern and clean
energy technologies. A threefold strategy includes the research and
development to diversify supply of potential sources, develop alternatives to
critical materials in applications and to develop technologies to reduce waste
and/or improve recycling from products containing critical materials. The
Hub places emphasis on impacting the entire materials lifecycle and on
advancing technology to have commercial impact in five to seven year time
horizon. The Department requests $25 million in FY 2015 for the fourth year
of funding for the Critical Materials Institute to enable the Hub to continue
to integrate scientific research, engineering innovation, and manufacturing
and process improvements to provide holistic solutions to critical materials
challenges facing the Nation.
Since opening for business on June 1, 2013, the Critical Materials Institute
has begun work on more than thirty individual projects that promise to
enable new technologies that can diversify sources for rare earths and other
critical elements, identify substitute materials, and improve the efficiency
with which we use existing resources. Specific projects include separation of



169

rare earth elements from phosphoric acid streams and aluminum nitride
phosphors to substitute for rare-earth phosphors in fluorescent lighting,
among other areas. Since the Hub started operations, Hub researchers have
filed 10 Invention Disclosures and one Patent Application.

Project milestones for the Critical Materials Institute were negotiated
between the Hub and EERE’s Advanced Manufacturing Office. In addition
to quarterly internal reviews, DOE and the Hub evaluate each R&D project
annually to ensure that it is meeting its milestones, and its technological
impact remains valid. Where a project shows signs of slippage on its
milestones, the reasons are identified and addressed. Where the
technological driver for a project changes, the individual research project
will either be redirected, or in extreme cases cancelled, so its resources can
be directed toward more fruitful opportunities within the Hub.

Subcommittee. Critical material is an important topic that several
other agencies are also exploring. I believe ARPA-E has funded some work
in this field, along with the Office of Science. As the body overseeing the
Hub, how is it collaborating with these other DOE programs? Is there any
duplicative research?

Dr. Danielson. Research and development investments supported by
EERE and the Critical Materials Hub are coordinated among the program
offices across the Department. These activities are directly aligned with the
aforementioned three pillars of the 2010 and 2011 Critical Materials
Strategy reports: 1) diversifying the supply of critical materials, 2)
developing alternatives to critical materials, and 3) driving the recycling,
reuse, and more efficient use of critical materials. Many programs at DOE
have a role in the critical materials space, addressing, without duplication,
the multiple stages of research and development in a coordinated and
effective manner.

For example, DOE has made significant strategic investments to address rare
earth permanent magnets for motors and generators. Both EERE (through
the Vehicle Technologies Office (VTO) and the Wind Power Technologies
Office) and ARPA-E have significant and complimentary efforts to reduce
or eliminate potential dependences on critical materials (such as rare-earth
metals) that are essential to modern and clean energy technologies through
the development of alternative motor and generator topologies which do not
require rare earth permanent magnets. For example, ARPA-E’s “Rare Earth
Alternatives in Critical Technologies” program focuses on early-stage
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alternative technologies that reduce or eliminate the need for rare earths by
developing substitutes in two key areas: electric vehicle motors and wind
generators, Technological advances that utilize low-cost and abundant
alternatives such as manganese and nickel in these applications are expected
to become increasingly vital to our national economic and energy security.
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ADVANCED ALUMINUM SMELTING

Subcommittee. Dr. Danielson, several aluminum producers, including
at least one U.S. company, are currently pursuing advanced aluminum
smelting technology known as inert anode that have broad applications to
the Departments of Energy and Defense. This technology holds the promise
of using considerably less energy, and greatly reducing emissions intensity. I
also understand that foreign state-owned companies are directly
underwriting the competition to develop competing technologies.

Are there ways that the Department of Energy, whether through the
Advanced Manufacturing Office or through collaboration with the Defense
Production Act Committee, can partner with industry on this revolutionary
technology to promote national security?

Dr. Danielson. The U.S. Department of Energy (DOE) and the
Advanced Manufacturing Office (AMO) have partnered with the aluminum
industry since 1996 to develop industry-wide visions and technology
roadmaps, including an “Inert Anode Roadmap.” DOE and AMO have since
funded many research and development (R&D) projects to advance related
technologies, including providing the foundational R&D support to develop
inert ceramic anodes. While AMO does not currently have any active
cooperative agreement funding solicitations appropriate in aluminum
smelting open to industry, this technology is highly innovative and well-
aligned with AMO priorities. Additionally, on a merit reviewed basis, firms
in the aluminum industry may continue to engage with the program on areas
of interest, and on relevant technical assistance requests.

Subcommittee. Are there funds within the budget request to Congress
that are ideally suited to help support this cutting-edge development, and/or
funds committed to match this technology’s goals of energy and emissions
reduction?

Dr. Danielson. EERE does support competitively-selected investments
in foundational technologies relevant to energy-intensive industries, widely
applicable energy efficiency platform technologies, and clean energy
manufacturing across multiple industries.

Subcommittee. If so, where are these funds located and how does the
Department intend to distribute these funds?
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Dr. Danielson. In FY 2015, the Advanced Manufacturing Office’s
Next Generation Manufacturing R&D Projects subprogram requests $70
million for three or four new individual competitive funding opportunities of
approximately $20 million each in specific innovative manufacturing
technology areas. These foundational technology areas will be selected and
competed after significant stakeholder input. Examples of candidate topics
include cross-cutting microwave and radio frequency process technologies
which could reduce heating requirements in numerous energy intensive
industries; innovative membranes which could reduce separation energy
requirements in industries including desalination, food processing, helium
extraction, and chemicals production; and advanced low cost composites.
Additional topics to be considered include next generation industrial thermal
management technologies including advanced insulation and materials,
waste heat recovery, high performance computer simulation of energy
intensive manufacturing process, advanced sensors and controls, smart
manufacturing (end-to-end integration of IT and knowledge technologies
into manufacturing), and other emerging technologies with strong potential
for dramatic improvement in energy efficiency and manufacturing
competitiveness. Projects will be evaluated for selection through the
competitive FOA process.

Subcommittee. Could you please keep us informed on the ongoing
activity within DOE on inert anode?

Dr. Danielson. The Department is happy to continue to keep the
Committee informed on R&D activities related to inert anode and aluminum
smelting technologies moving forward.
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BIOENERGY TECHNOLOGIES
DEFENSE PRODUCTION ACT INITIATIVE

Subcommittee. This year’s budget request once again includes $60
million to support a Navy initiative to produce hydrocarbon jet and diesel
biofuels for military use. This activity was first supported in last year’s
omnibus appropriations bill for $45 million.

Dr. Danielson, as you're aware, this Committee has expressed concerns in
the past about this proposal. In particular, if the technologies are not mature
enough, the program would build a bunch of biofuels plants that would go
out of business as soon as the military stops buying their above-market
product. Can you tell us how the $45 million already appropriated is being
spent?

Dr. Danielson. With Congress’ support, DOE received the authority ir
FY14 to support DPA activities to accelerate the development of cost-
competitive advanced drop-in hydrocarbon biofuels for the military. By
bringing cost-competitive, advanced biofuels to scale, we hope to
demonstrate that these projects can eventually produce renewable diesel and
jet fuel in the market without government subsidies.
Previously appropriated Navy funds are being used to support four projects
through Phase I activities which include front-end engineering design, site
selection, and permitting. The $45 million appropriated to DOE will be used
for construction, capital equipment purchases, and commissioning of a sub-
set of these four projects.

Subcommittee. How will the $60 million included in this year’s
request be spent?

Dr. Danielson. The projects are currently concluding Phase I and will
undergo a merit review in FY 14. A sub-set of the four projects will be
selected to proceed to Phase II, with the number of projects selected
dependent on the status of funds available. In Phase II, projects will submit
proposals for construction, capital equipment purchases, and commissioning,
which will be reviewed by technical experts from all three agencies (DOD,
USDA, and DOE). The $60 million will be used for Phase II activities,
which includes construction, operation, and data collection.
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Subcommittee. How much do you expect this total initiative to cost,
and ultimately what rewards will these federal investments return for us?

Dr. Danielson. The total DOE commitment for this initiative is $170
million. The DPA biofuel effort is an important element of a comprehensive
U.S. Government investment in national energy security. This project, co-
sponsored by the Department of Energy, Department of Agriculture, and the
Department of Defense, works with the private sector to accelerate the
development of cost-competitive advanced drop-in hydrocarbon biofuels for
the military. In May 2013 four companies were selected for Phase I of the
DPA Advanced Biofuels Production Project. These companies, if successful
in both Phases I and II, are expected to deliver up to 170 million gallons of
military-compatible fuels per year. The government investment for this
effort is expected to be exceeded by the cost share provided by the private
sector.
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BIOFUELS FROM ALGAE

Subcommittee. Algae seems to alternate from year to year between
being a savior of the biofuels world and a technological dead end. This
year’s request cuts the algae and advanced feedstock program considerably,
by $16 million, based on the results of a peer review last May that identified
a broad array of technical barriers.

Dr. Danielson, where are we in the development of algae biofuels, and is
algae looking more or less promising than a year ago?

Dr. Danielson. Research and investment in algae supports DOE’s
Bioenergy Technology Office (BETO) mission to catalyze a domestic
capability to produce cost-competitive renewable fuels from non-food
biomass resources. Algal biomass continues to have the potential to become
a high-impact biofuel feedstock. Recent modeling analyses funded by
BETO indicate that suitable cultivation sites are available to support the
potential for a 5 billion gallons of renewable algal diesel per year production
scenario by 2030."

EERE’s FY15 funding level request provides continued support for the
Algae Program. DOE-funded research, development, and demonstration
projects are resulting in breakthroughs along the supply chain to advance the
algal biofuels industry towards this production scenario. There are still cost
and yield barriers to overcome, but the Algae Program is addressing these
with a strategic and structured project portfolio.

Subcommittee. Is the Department re-evaluating its program, and are
we likely to see this activity continue in future budgets?

Dr. Danielson. DOE continuously evaluates its programs to maximize
research and development opportunities that will have the most impact on
our nation’s energy future.

Algal biomass production has the potential to: produce a range of biofuels
including gasoline, diesel, jet fuel, and ethanol; use waste and salt water;

! Venteris et al. Siting Algae Cultivation Facilities. http:/pubs.acs.org/doi/abs/10.102 1/es4045488
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recycle carbon dioxide; and provide valuable co-products that can, for
example, be used as protein for animal feed.

As such, DOE’s Bioenergy Technology Office Algae Program request
proposes targeted and strategic investments that have a longer-term impact,
and the year-to-year funding request has been consistent to fund core R&D
projects.
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VEHICLE TECHNOLOGIES
NATURAL GAS VEHICLES

Subcommittee. Dr. Danielson, given the vast supplies of natural gas
here in the United States, many people are talking about the possibility of
using it for transportation.

Can you discuss the potential for natural gas vehicles, and what are the
major obstacles?

Dr. Danielson. Natural gas is a critical component of the Department’s
“all of the above” energy strategy, as it is a domestically-produced fuel with
an extensive distribution system in place. The main challenges to the
widespread use of natural gas vehicles are the need for lower-cost, more
space-efficient on-board fuel storage; greater availability of vehicle fueling
infrastructure; higher-efficiency engines. EERE’s FY 15 budget request for
Vehicle Technologies includes new efforts on natural gas, specifically to
support natural gas storage research and development as well as analysis of
vehicle and infrastructure impacts of large-scale adoption of natural gas. It
also includes $5 million for a new initiative to support development, testing,
and validation activities to integrate natural gas into rail and ship
transportation.

Subcommittee. Are we aiming only for trucks and fleets, or could we
see natural gas make its ways into consumer vehicles?

Dr. Danielson. Trucks and fleet vehicles are important markets for
natural gas vehicles. Natural gas vehicle technology is commercially-
available today, primarily in the form of bi-fuel work trucks (pick-up trucks
and vans), with only one sedan available for purchase from an original
equipment manufacturer. The main challenges to consumer natural gas
vehicle use are the need for lower-cost, more space-efficient on-board fuel
storage and greater availability of vehicle fueling infrastructure. EERE’s FY
15 budget request for Vehicle Technologies includes new efforts on natural
gas, specifically to support natural gas storage research and development as
well as analysis of vehicle and infrastructure impacts of large-scale adoption
of natural gas.
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Subcommittee. I understand there is additional funding in this year’s
budget request to support research into natural gas tanks and fueling. Can
you describe that research in more detail and explain how it fits into the
Department’s long-range plan for natural gas vehicles?

Dr. Danielson. The Vehicle Technologies fiscal year 2015 budget
request includes new efforts on natural gas to support the study of the
vehicle and infrastructure impacts of large-scale adoption of compressed and
liquefied natural gas, and research and development to investigate
challenges associated with maximizing the fill capacity of tanks, improving
on-board storage, improving the storage and dispensing of natural gas at
stations, and improving pressure regulation to enable additional extraction of
fuel from tanks. In addition, and building on prior-year activity, funds are
requested to begin new, competitively-awarded projects to develop high-
efficiency medium- and heavy-duty alternative fuel (e.g., natural gas)
engines, improved enabling technologies (e.g., natural gas direct injection
technology), and address infrastructure compatibility. The Vehicle
Technologies Office will coordinate with and leverage ongoing work across
the Department, as well as gaseous storage-related activity in EERE’s Fuel
Cell Technologies Office.
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ELECTRIC VEHICLE “EV EVERYWHERE” AND “ONE MILLION
CARS” INITIATIVES

Subcommittee. Dr. Danielson, in March 2012, the President
announced an “EV Everywhere” initiative, to be conducted by the
Department of Energy’s Office of Energy Efficiency and Renewable
Energy, Office of Science, and ARPA-E. The program aims to lower the
cost of American-made electric vehicles, and is related to the President’s
goal of having one million electric-drive vehicles on the road by 2015.

How many EV’s are on the road today, and how on track do you think we
are for reaching the President’s goal by 2015?

Dr. Danielson. The goal to be the first country in the world to have
one million electric vehicles on the road by 2015 is an ambitious milestone
to maintain the growth trend of the plug-in electric vehicle (PEV) market
and significantly reduce U.S. dependence on oil for transportation.

Growth of plug-in electric vehicle (PEV) sales since market introduction has
outpaced historical hybrid electric vehicle (HEV) sales growth by almost
200%, and HEVSs are entering the mainstream®.

e HEV market share in 2013 was 3% of light-duty vehicle (LDV) sales;
PEV market share in 2013 was 0.6% of LDV sales.

e PEVs reached nearly 175,000 cumulative sales in December 2013 and
are on track to pass the 200,000 sales milestone by spring 2014, about
40 months after the introduction of the production models of the
Chevrolet Volt and Nissan Leaf. By comparison, HEVs took 60
months to achieve 200,000 total sales nearly a decade ago.

e The momentum is building as consumers are embracing PEVs in the
market.?

e Total U.S. PEV sales in model year 2013 nearly doubled those of
2012, approaching 100,000 sold for the year alone.

e Additionally, nearly 10,000 plug-in vehicles were sold in the month of
December 2013, up 28% over the sales in December 2012.

? “light Duty Electric Drive Vehicle Monthly Sales Update.” Argonne National Laboratory.
http://www.transportation.anl.gov/technology analysis/edrive vehicle monthly sales.htmi
* “Light Duty Electric Drive Vehicle Monthly Sales Update.” Argonne National Laboratory.
http://www.transportation.ant.gov/technology analysis/edrive_vehicle monthly_sales.htm!
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Subcommittee. We hear conflicting reports about the health of the EV
market. How healthy is the market, and where is it heading?

Dr. Danielson. The market penetration for plug-in electric vehicles
(PEVs) continues to grow. U.S. PEV sales nearly doubled in 2013
compared to the previous year, and consumers are adopting PEVs at a faster
pace than hybrid vehicles were when first introduced a decade ago. PEVs
reached nearly 175,000 cumulative U.S. sales in December 2013 and are on
track to pass the 200,000 sales milestone by spring 2014, about 40 months
after the introduction of the production model of the Chevrolet Volt and
Nissan Leaf.*

We are on the right path, as PEV sales continue to rise. However, it will
take millions of vehicles to truly transform our transportation sector and
significantly reduce our dependence on petroleum. As such, we need to
continue to pursue the research and development needed to further reduce
cost and improve performance of PEVs — a key aspect of the EV Everywhere
Grand Challenge.

Subcommittee. In your office’s work on electric vehicles, can you
describe for us some of the challenges you face, and some of the
achievements you have made thus far?

Dr. Danielson. The Department’s Vehicle Technologies Office (VTO)
has made key progress across its portfolio to accelerate the development of
plug-in electric vehicle technologies.

Battery R&D: Reduced the modeled high-volume production cost of high-
energy, high-power batteries from $1000/kWh to $325/kWh (2008-2013).
Also, most hybrid electric vehicles sold in the United States today use
EERE-developed battery technology.

Electric Drive R&D: Enabled the development of an advanced inverter
with an integrated controller that already meets VTO 2015 targets — and is
being incorporated by a Tier I automotive supplier in its near-term
production plans.

“ “ ight Duty Electric Drive Vehicle Monthly Sales Update.” Argonne National Laboratory.
http://www.transportation.anl.gov/technology analysis/edrive_vehicle_monthly_sales.htmi
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Lighweight Materials: Supported the design/construction of a composite
vehicle floor panel that saves 13 kilograms vs. the original steel design, and
the program has enabled the development of a magnesium alloy and
processing technique to produce high-strength parts that can absorb crash
energy while reducing weight by more than 30%.

Even with these successes, there remain cost and performance challenges to
enabling the penetration of advanced vehicle technologies in the
marketplace. To address this, DOE intends to use the EV Everywhere Grand
Challenge technology performance and cost targets to guide EERE
investments to reduce the combined battery and electric drive system costs
of aPEV by up to 50% from 2013.

Subcommittee. There are a number of other factors that impact the
Administration’s goal of electric vehicle deployment — events in the private
sector, and government policies like vehicle tax credits and gas mileage
standards. How will your programs interact with these other federal
activities?

Dr. Danielson. The EV Everywhere Grand Challenge focuses on the
technical innovations — research and development to overcome cost and
performance barriers — needed to achieve widespread use of plug-in electric
vehicles (PEVs) among mainstream consumers and enable PEVs to compete
against conventional vehicle technologies without subsidies. This work
complements policies and other activities to bring PEV technologies to
market and facilitate early adoption. Successful R&D has enabled auto
manufacturers to begin market introduction and will enable them to use
vehicle electrification and other advanced fuel-efficient vehicle technologies
to comply with government policies such as CAFE standards. Tax credits
and other incentives encourage consumer early adoption, but market
penetration — and full realization of the petroleum reduction benefits of
electric drive — will depend on the technology’s ability to compete in terms
of cost and performance with incumbent vehicle technologies that dominate
the mainstream market today. That is why the research under the EV
Everywhere Grand Challenge is so important.

The Department coordinates with other Federal agencies, including regular
meetings, frequent communication, and both formal and informal
interactions with the Environmental Protection Agency, Department of
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Transportation, and Department of Defense. In addition, it works closely
with U.S. automobile manufacturers through partnerships such as U.S.
DRIVE, which provides a framework for frequent and detailed interaction
with industry at both the technical and leadership levels. This activity helps
to ensure the Department’s activities remain focused on the most critical
barriers to technology commercialization and avoid duplication of effort.
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SOLAR ENERGY

STATUS OF THE SOLAR INDUSTRY AND OVERSEAS
MANUFACTURING

Subcommittee. Secretary Danielson, the Administration had high
hopes several years ago that we would capture a large portion of global
manufacturing in the solar industry. The last few years have painted a
different story, which is unfortunate given the level of federal investment in
that area.

What does the current global solar manufacturing market look like? How
much of it do we manufacture compared to other nations, and how has that
changed over the last several years?

Dr. Danielson. Solar PV manufacturing is a growing portion of the
worldwide economy accounting for approximately $100B in annual global
trade and growing.” In 1998, the U.S. held a 38% global market share for
the manufacture of PV cells and modules. Over a period of just 15 years, by
the end of 2013, that leadership fell to 2%.

With the growth rate in global deployment being 20% to 60% per year over
the last several years, the Department believes that the U.S. opportunity in
the solar manufacturing sector will grow. Given the size of the global
market, it is important that the U.S. compete.

While the U.S. leads the world in innovation and technology in this sector,
technology leadership has not translated into manufacturing leadership.
However, the U.S. has competitive strengths in the solar manufacturing
value chain which includes materials and equipment used to make solar cells
and modules. In 2012, the value of U.S. manufacturing of photovoltaic (PV)
products exceeded $2.3B. We are seeing that, despite the significant
investment by other countries to dominate in solar manufacturing, the U.S.
continues to produce significant value added manufacturing and can be
competitive globally. With a strong innovation ecosystem supported in part
by the DOE alongside policy leadership at the state and federal level, it is
possible to create resurgence in U.S. solar manufacturing.

5 According to one manufacturing industry trade association estimate.
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Subcommittee. What led manufacturing to shift overseas so
dramatically?

Dr. Danielson. Countries abroad have provided low cost or zero cost
capital to support and finance manufacturing expansion within their own
domestic markets. For instance, China built very large factories which
created vast economies of scale and overcapacity that has resulted in prices
that drastically undercut Western manufacturing costs. As a result of some
of these policies, U.S. manufacturing market share has decreased.

The Department’s FY 2015 Request supports reversing the trend of
offshoring of PV and CSP component manufacturing and assembly and
strengthening the manufacturing competitiveness of the U.S. solar supply
chain. The request supports technology and process development and
demonstration that can enable American companies to manufacture and
deploy solar technologies competitively. These activities aim to develop
commercially and technically viable manufacturing technologies that can
achieve a significant market or manufacturing impact over the short term
(one to four years). EERE also supports the initial validation and ramp-up to
pilot-scale manufacturing of innovative new manufacturing processes and
tools.

Subcommittee. What do you foresee happening in the next several
years or decades?

Dr. Danielson. The Department sees tremendous opportunities for
solar energy in the years ahead. In 2013, approximately 4.75 GW of PV
capacity was installed in the U.S. This is almost 11 times greater than the
annual installations in 2009 (435MW). More and more Americans are
choosing solar energy to power their homes and businesses leading to record
job growth in the solar installation sector.

With demand for solar at a record high in the U.S. and globally, and solar
job growth in the U.S., there is opportunity for U.S. businesses to capture a
greater portion of the global solar value chain. DOE efforts to reduce solar
technology costs, including soft costs, will support this value chain.

It is possible for U.S.-based companies to regain leading positions in this
very turbulent industry; but the challenge is greater when U.S.
manufacturers are competing against companies that have received
significant support from foreign governments. In the near term, where



185

countries like China have invested heavily in their domestic manufacturing
industry, it is unlikely that U.S. manufacturers can compete directly on cost
alone. Differentiation will be required and quality and performance are
areas where U.S. manufacturers are able to establish competitive advantages.

In the long term, innovation can help the U.S. regain manufacturing.
Detailed cost analysis by the National Renewable Energy Lab and
Massachusetts Institute of Technology found that the advantages of scale
and government support in China are significant but can be overcome with
innovation.® If we can manufacture higher performing products in advanced
automated factories, we can close the gap with lesser technologies. For
example, U.S. manufacturers’ long history and expertise in advanced
materials give advantages in producing higher quality and more durable
materials that are supplied to an industry where products are expected to last
upwards of 25 years in the field.

There are several broader competitive advantages that could benefit the U.S.
solar industry. For example, as technology costs come down, overseas
shipping costs become a significant fraction of the cost of the finished goods
and therefore regional manufacturing will have advantages. Additionally,
low-cost and reliable electricity in parts of the United States enables best in
class solar manufacturing. This boosts the competitive advantage of parts of
the U.S. manufacturing supply chain, such as polysilicon and advanced
materials producers.

Subcommittee. This year’s budget request includes $282 million the
Solar Energy research and development program. That is a large sum, given
that most solar manufacturing has shifted overseas in the last several years.
How can we make sure that funding goes towards bringing manufacturing
back here, instead of just improving products that are manufactured
overseas?

Dr. Danielson. Recognizing that there is tremendous value of
manufacturing for the U.S. innovation ecosystem and economy, and that
value is lost if companies simply manufacture products overseas after
developing the technology in the U.S., the DOE Solar Energy Technologies
Office (SETO) has asked applicants for R&D funding to include U.S.

® NREL, MIT, “Assessing the Drivers of Regignal Trends in Solar Photovoltaic Manufacturing,” Energy

Environ. Sci., 2013, 6, 2811-2821: http://pubs.rsc.org/en/content/articlehtmi/2013/ee/c3ee40701b
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Manufacturing Plans as part of the application. The applicant-proposed
manufacturing plans will be considered as part of the evaluation of the
proposal and eventually negotiated into a commitment as part of an award.
This inclusion of U.S. manufacturing plans in SETQ’s award funding
process is an important step in ensuring the federally supported R&D does
not shift overseas for manufacturing.

The Department’s FY 2015 Request supports reversing the trend of
offshoring of PV and CSP component manufacturing and assembly and
strengthening the manufacturing competitiveness of the solar supply chain.
EERE supports technology and process development and demonstration that
can enable American companies to manufacture and deploy solar
technologies competitively. The Department has recognized that the U.S.
will not compete across the entire solar value chain; however, the U.S. still
has competitive strengths, as described above.

It is possible for U.S. based companies to regain leading positions in this
very turbulent industry. Differentiation will be required and quality and
performance are areas where U.S. manufacturers are able to establish
competitive advantages. For example, there are American manufacturers that
have some of the highest performing silicon modules on the market and are
able to price at a premium to lower performing commoditized silicon
modules.

Subcommittee. Is there a next generation technology on the horizon
that might enable the US to excel in solar manufacturing once more?

Dr. Danielson. The Department has a track record of supporting
innovative solar technologies to the point that they are cost competitive and
can be commercialized by U.S. businesses. For example, EERE and the
National Renewable Energy Laboratory supported R&D and optimization of
a thin-film CdTe solar photovoltaics technology that led to the emergence of
a leading worldwide PV manufacturer. Upcoming competitive solicitations,
such as SunShot Incubator round 10, will support early-stage assistance to
help small business commercialize innovative solar technologies. The
Department has seen success in supporting early innovations through these
programs. For example, a former SunShot Incubator awardee is now
building a factory in Buftalo, NY, with New York State investing $225M
into facilities. By supporting the development of “off-roadmap” technologies
through these efforts, the Department fosters the latest in solar innovation.
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At the same time the Department is investing in the next generation of solar
technologies, the FY 2015 Budget places emphasis on driving down the
costs of solar and increasing U.S. competitiveness by improving many
existing solar technologies and manufacturing processes. The Department
has a focused portfolio of high impact R&D that spans several different solar
technologies ranging from wafer based silicon, to thin silicon, to thin films.
All of these approaches have the potential to enable the U.S. to regain value
in the solar supply chain.
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PROGRAMS FOCUSING ON SOLAR “SOFT COSTS”

Subcommittee. At the Department’s discretion, the Solar Energy
program directed an additional $13 million from last year’s omnibus
appropriations bill into research and other activities to lower the “soft costs”
of solar energy, which include local permitting and other non-technical
activities. This year’s budget request proposes to increase those activities by
another $3 million.

Dr. Danielson, can you explain how EERE is attempting to reduce “soft
costs.” Do these funds simply provide grants to cities to build websites to
speed up their permitting processes? And of the various soft costs, what does
DOE really have the ability to reduce?

Dr. Danielson. As technology advances lead to lower solar module
costs, soft costs now make up over half of the cost in commercial systems
and an average of 64% of the total cost of installing residential solar. Soft
costs include design and installation labor, labor invested in executing
permitting and interconnection as well as permitting, interconnection and
inspection fees, customer acquisition costs, financing and contracting,
operations and maintenance, transaction costs, sales tax, supply chain costs,
installer/developer profit, and indirect corporate costs.

DOE plays an important collaborative, information-sharing role that makes
utilizing solar less costly for the average American. EERE supports
replicating soft cost successes and best practices from different cities and
states where solar markets are more mature to burgeoning and growing
markets as well as establishing uniform contracting and business best
practices for professionals. This can be done by establishing data standards,
developing reference analyses and guidebooks, training people, building
networks for peer-to-peer learning and supporting businesses that are
building automation tools and software that helps to streamline processes
like site assessment and real estate valuation. The training, data and tools
developed through SunShot awards support the work of a wide range of
professionals who establish public safety codes and regulations. EERE also
addresses other barriers to solar deployment and is implementing a Grid
Integration Initiative that focuses on enabling the integration of energy
efficiency and renewable energy technologies into the Nation’s energy
system at a significant scale in a safe, reliable, and cost-effective manner by
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conducting high impact research, development, and demonstration (RD&D)
on next-generation EERE technologies and solutions.

Subcommiittee. Is this a good use of federal funds—and is it
something that can be leveraged to beyond just the handful of cities that
would win the grants?

Dr. Danielson. Investment in soft cost initiatives is an appropriate role
for EERE as it strives to reach the SunShot goal of making solar
technologies cost competitive without subsidies by 2020. The Department
estimates that non-hardware soft costs now make up an average of 64% of
the total cost of installing residential solar. Programs like the Rooftop Solar
Challenge are specifically designed to create replicable, regional solutions
and to avoid targeting just a handful of cities. Creating standards, developing
replicable solutions and using a regional approach have been shown to create
significant cost reductions, because they reduce market fragmentation. U.S.
soft costs are almost four times greater than those in German markets, but
are steadily improving with the establishment of these standardized
approaches that can be scaled.
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WIND ENERGY
OFFSHORE WIND DEMONSTRATION PROJECTS

Subcommittee. Dr. Danielson, your Wind Energy program has been
very excited about an offshore wind demonstration project for several years,
and this year you’re set to announce the selected applicants who are entering
the second round of the program.

Can you give us a summary of where you are in the project? I understand it’s
a phased approach, and we’re about to enter Phase 2?

Dr. Danielson. Phase | is complete and we are evaluating the seven
projects and down-selecting to three projects for Phase 2. Each of the Phase
1 teams received $4 million from DOE in 2012 to complete the engineering,
design, site evaluation, and planning phase of their offshore wind
demonstration projects. The review will evaluate technology development
and economic feasibility as well as the project’s ability to lower the overall
cost of energy from wind power. The projects are also being reviewed to
assess progress made in the permitting process as well as progress made
towards securing a power off-take agreement. Through this review process,
the Department will select up to three projects for continued four-year
follow-on funding, contingent on appropriations and the availability of
future year budget authority, that will support follow-on design, fabrication,
construction, and deployment to achieve commercial operation by the end of
2017. We expect to announce the second phase awards before June 2014.

Subcommittee. How many projects were initially selected, and how
many will you ultimately build to completion?

Dr. Danielson. The Department of Energy announced funding in 2012
for seven advanced technology demonstration projects. The Department
intends to select up to three projects for continued four-year follow-on
funding, contingent on appropriations and the availability of future year
budget authority, that will support follow-on design, fabrication,
construction, and deployment to achieve commercial operation by the end of
2017.

Subcommittee. Can you explain how this demonstration project fits
into the marketplace? How are these projects different than what the private
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sector is already supporting, and what offshore wind projects are moving
forward without federal support?

Dr. Danielson. Current offshore wind technology is not cost-
competitive in the U.S. without subsidies. In some installations around the
world, current technologies can be cost competitive in regions of high
electricity prices. The Department estimates the energy cost of current
technology for offshore wind technology is approximately $0.20/kWh. The
DOE projects are demonstrating advanced, first-of-a-kind technologies that
have the potential to be cost-competitive without subsidies. For example,
different floating platform designs are being pursued for deepwater
applications that avoid the costs of traditional long monopole configurations.

Subcommittee. Can you describe the technological landscape of
offshore wind projects in other countries? Who is excelling in this field, and
how does the U.S. stack up?

Dr. Danielson. Europe is ahead of the U.S. in commercial deployment
of offshore wind, and both Europe and Japan have advanced offshore wind
demonstration programs that are similar to DOE’s program.

Europe, with higher electricity prices than the U.S. and shallower water,
currently has the most offshore wind deployed, and is the leader in the
offshore wind industry. Europe deployed over 1 GW of offshore wind
capacity in 2013, bringing their total deployed capacity to approximately 6.5
GW. All of the offshore wind installations in Europe have been bottom
fixed, with the exception of the Statoil Hywind and Principle Power
WindFloat deployed off of Norway and Portugal, respectively. Additionally,
Europe is excelling in the design of advanced large offshore wind turbines,
pushing turbines into the 6-MW and beyond range.

Japan has deployed several demonstration scale offshore wind projects,
ranging from one to eight turbines. Japan is also developing commercial
floating offshore wind platforms. In late 2013, Japan deployed its first
floating offshore wind platform—a 2-MW semi-submersible—as well as a
first-of-kind floating substation. Two additional floating platforms—another
semi-submersible and an advanced spar—supporting 7-MW turbines are
expected to be deployed at the Fukushima site in 2015.

With the support of the Department, the United States will demonstrate up tc
three offshore wind projects, which will be operational by 2017. Through
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these demonstrations, the United States stands to compete in the
international offshore wind industry. There are several key differences
between the research, development, and demonstration challenges facing
U.S. offshore wind deployment and international activity in this industry; the
U.S. offshore wind industry must address more diverse weather conditions,
including hurricanes, and greater water depths than found in other regions
and climates. The United States is one of the leaders in advanced foundation
designs for both bottom-fixed and floating foundations, with a number of
innovations coming from U.S. companies. Seabed characteristics are also
different in the United States, requiring different technological solutions for
fixed-bottom systems. Current monopile technology that is regularly
deployed in Europe may not be economical in the United States due to the
combination of larger turbines and weak U.S. soil conditions offshore. Thus,
supporting offshore wind technology demonstrations in different regions
across the United States is one goal of the Department’s offshore
demonstration strategy, and one distinguishing factor from the majority of
research performed by other countries to make offshore wind commercially
viable.
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WATER POWER
DOUBLING CONVENTIONAL HYDROPOWER — HYDRONEXT

Subcommittee. Dr. Danielson, the Department’s fiscal year 2015
budget request contains a new initiative within the Water Power program
called “HydroNEXT.” From what I understand, this is a 5-year, $100 million
proposal to double hydropower generation in the U.S. by 2030 and will
focus on new turbine development, modular technologies at small,
unpowered dams, and stream reach development using pipe diversion. For
years, we’ve read federal studies about the vast inland water energy
resources the nation has—gigawatts of untapped renewable power.

What is the total potential for additional electricity production if we were to
use all of our inland water resources?

Dr. Danielson. Recent resource assessments’ have projected between
four and 10 gigawatts (GW) of potential additional hydropower output at
existing hydropower facility powerhouses; between 66 and 85 GW from
new stream reach development, including new sites and constructed
waterways; about 12 GW from non-powered dams; and 49 GW (in
preliminary permits) for pumped storage hydropower. Realization of these
potential resources could approximately double the current hydropower
production capacity of 78 GW and the storage capacity of 22 GW. In
electricity production terms, tapping these new hydropower resources could
provide an additional 10% of U.S. electricity use on top of the 7% that
hydropower provides today.

Subcommittee. We have also heard the criticisms of proposals such as
these — (1) that the major constraints to making current hydroelectric
facilities are capital costs; (2) that modular reactors at small dams require
too much up-front investment and lengthy permit approvals; and (3) that
diverting water for electricity generation, particularly out West, just isn’t
practical.

’ Existing hydropower potential resource projected utilizing DOE National Hydropower Asset Assessment
Program (NHAAP) Existing Hydropower Assets database: http://nhaap.ornf.gov/content/existing-
hydropower-assets; new stream reach development potential resource and non-powered dam potential
resource estimates from National Research Council, An Evaluation af the U.S. Department of Energy's
Marine and Hydrokinetic Resource Assessments, Washington, DC: The National Academies Press, 2013.;
and pumped storage preliminary permit information from reporting by FERC:
http://www.ferc.gov/industries/hydropower/gen-info/licensing/pump-storage.asp.
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Can you speak to those criticisms and explain to us why you think it wise to
increase our investment in this field, as your budget proposes?

Dr. Danielson. The Department acknowledges that there are major
barriers to the development and deployment of large-scale hydropower, such
as high capital costs, lengthy permitting time, and environmental concerns.
These challenges are the focus of the new HydroNEXT initiative. The
Department’s HydroNEXT initiative will focus on development and
demonstration of low-impact technologies to capture new stream reach
resources. Compared to large conventional hydropower, development of
these new stream reach resources will result in lower environmental impact
and reduced capital costs through research in modular “drop in” systems that
are much smaller (1-50 MW) than typical impoundment dams. These
modular turbines are projected to minimize civil works and permitting time
and maximize ease of manufacture and installation.

The development of smaller, lower impact technologies will spur industry
innovation and create opportunities for new sustainable hydropower
development, while taking advantage of recent legislation that streamlines
the Federal regulatory process for many types of hydropower development.
The initiative also supports RD&D that addresses the significant opportunity
to cost-effectively improve technical and environmental performance and
flexibility, and increase generation of existing non-Federal hydropower
assets, requiring no new impoundment dams.

The Department also recognizes the competitive uses of water and the
adoption of new hydropower technologies will differ by region. New
hydropower development opportunities are assessed by the Department
using long-term averages for water availability, similar to how hydropower
developers evaluate the feasibility of sites. Areas with low water availability
or frequent droughts are not attributed with high energy potentials. While
many parts of the western U.S. --like those affected by frequent droughts--
have relatively few opportunities for new hydropower, preliminary results of
EERE analysis of new hydropower development opportunities show there
are still many areas in the western U.S. with sufficient water availability for
new hydropower developments to be considered. To minimize impact on
water resource availability, HydroNEXT R&D focuses on diverting water
instead of new large impoundment dams.

Subcommittee. Can you give an example of low-cost improvements?
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Dr. Danielson. There is significant opportunity to cost-effectively
improve technical and environmental performance and flexibility, and
sustainably increase generation at existing hydropower facilities (50% of
which are more than 50 years old). For example, previous DOE investments
in R&D relevant to existing hydropower have led to significant
improvements in generation-between 12% and 37%— primarily as a result of
improved operations and forecasting

R&D activities that will aid in the deployment of low-cost operational
improvements and the implementation of improved modeling tools are ways
that EERE can support increased efficiency and environmental performance
at existing facilities. For example, EERE is working with its Federal partners
including the Bureau of Reclamation, Army Corps of Engineers, Fish and
Wildlife Service, and other resource agencies to improve operational
modeling tools to characterize water quality, and is working with
manufacturers to utilize biological design criteria in the design of their future
generating units. EERE will also invest in activities focused on improving
the computational simulation of water-quality issues and associated
measurement infrastructure to enhance hydropower systems optimization
and operation—increasing energy generation, system flexibility, and
environmental benefits. These low-cost improvements, when adopted, can
dramatically increase the generation and the environmental performance of
new and existing hydropower facilitates.
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REDUCTION TO MARINE AND HYDROKINETIC WATER
PROGRAMS

Subcommittee. Dr. Danielson, proponents of Marine and hydrokinetic
energy point to the fact that as much as 10 percent of the nation’s energy
could be generated from the motion of ocean water just off our coasts.
Essentially, it’s an untapped natural resource. And yet, the budget request
for the program that advances ocean energy and hydrokinetic technologies is
consistent in the tens of millions—an order of magnitude lower than many
of your other programs. We hear about other countries moving forward
developing ocean-based energy technologies, and it looks like the
Administration has ceded this market to others.

This year’s budget request proposes to decrease this program by $11 million.
Are we under-investing in this area in proportion to the other programs in
your office?

Dr. Danielson. EERE is taking MHK research, development and
demonstration seriously, and believes it has an important role in the
Administration’s “all of the above” energy strategy moving forward. Given the
relatively low technical maturity of devices and the nascent state of the industry,
significant technological research and development is necessary to drive MHK
down the cost curve towards competitiveness with localized electricity markets.
As DOE currently estimates the cost of MHK to be $.60/kWh, the technology is
more than 4 times more expensive than where it needs to be to be competitive in
these markets. This makes MHK energy a longer-term technology.

In FY 2015, the President’s Budget Request reflects a more equitable split
across MHK and hydropower. The $30.5 million requested in FY 2015 for
MHK allows the Water Power Program to continue its ongoing efforts to
advance water power technologies and accelerate their market adoption. For
example, the FY 2015 Request supports continued MHK applied research
and development and testing of innovative component technologies designed
specifically for the challenges of the marine environment, and testing and
research to address key environmental uncertainties that arise within the
rapidly developing industry, among other activities. In summary, the
President’s Budget Request provides the priority and funding stability
necessary to continue making progress in marine and hydrokinetic
technologies.
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GEOTHERMAL
GEOTHERMAL FIELD SITES - “FORGE”

Subcommittee. For two years, this Committee has considered the
Department’s proposal for an Enhanced Geothermal Field Sites, a 6-year,
$160 million project to serve as a dedicated test site for validating new
geothermal technologies. Last year’s omnibus appropriations bill included
$2 million for site preparation and characterization but held off approving
the proposal in full.

Dr. Danielson, can you discuss the research value in having a dedicated test
site? What exactly are these field sites meant to accomplish that regular
demonstration and test projects cannot?

Dr. Danielson. The Frontier Observatory for Research in Geothermal
Energy (FORGE) is a dedicated subsurface laboratory where novel
technologies and techniques can be tested, with a central focus on EGS
optimization and validation. This first-of-its-kind effort is intended to
promote transformative and high-risk/high-reward science and engineering
focused on addressing critical barriers of Enhanced Geothermal Systems. In
addition, the new initiative is expected to include a robust instrumentation,
data collection, and data dissemination effort to capture and share in real-
time a higher-fidelity picture of EGS creation and evolution processes—
more so than any prior geothermal demonstration in the world. FORGE is
expected to also provide a collaborative and inclusive platform for
advancement of EGS via participation from geothermal and other subsurface
stakeholders. This single site, where industry, academia and national labs
can collaborate, is intended to provide a more cost effective way to carry out
the research, compared to many singular grants where each individual
demonstration site must be characterized, instrumented, modeled and
validated. Finally, FORGE will allow for the highly-integrated comparison
of technologies and tools in a controlled and well-characterized
environment.

FORGE will bridge lessons learned from our existing EGS field
demonstrations and R&D portfolios. In doing so, it will allow optimization
and validation of EGS technologies in a DOE-managed field setting, but
with broad collaboration among academia, industry, and DOE National Labs
to accelerate the development and deployment of EGS. While we have
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achieved technical successes in our current demonstration portfolio, FORGE
will encompass multiple years of development and testing of high-risk
science and engineering, which aims to reduce risk for the private sector
industry. The geothermal sector is not financially equipped to invest in
technology R&D due to their small size, which limits the amount and nature
of the R&D testing performed at the current EGS demonstrations. Although
these demonstrations are essential to inform the future direction of EGS,
another key distinction between existing private-sector led demonstration
projects and FORGE is the ability to develop, test, and comprehensively
monitor an engineered reservoir at a larger scale that has not yet been
demonstrated, using new technologies in pre-commercial stages of
development.

Subcommittee. How are you planning to spend the funds provided in
fiscal year 2014, and can you describe for us what this year’s budget request
would accomplish for the project?

Dr. Danielson. After nearly two years of scoping, the Geothermal
Technologies Office (GTO) released a Notice of Intent on January 21, 2014,
announcing the upcoming FORGE FOA. GTO has allocated $10 million of
FY14 appropriations to the FORGE initiative. The Office will utilize $2
million in FY 14 for Phase 1 activities to award up to 10 sites as part of the
initial site characterization and selection phase. During this Phase, all
existing site data will be aggregated and incorporated into and initial
geologic and subsurface model, including its suitability as an EGS site.
EERE plans to carry over $8 million into FY 15 for Phase 2. Phase 2
activities will begin after the competitive downselect from the initial 10
teams is completed, and will be funded by the remaining FY 14 carryover
($8M) and FY 15 appropriations. Phase 2 will include activities to initiate
National Environmental Policy Act (NEPA) compliance, detailed geologic
and geophysical site characterization and establishment of a long-term
monitoring infrastructure with associated data sharing, implementation of
relevant plans as developed in Phase 1, and initial planning for R&D
technology testing and evaluation in Phase 3.

In FY 15, GTO is prepared to advance FORGE through a variety of efforts

beyond initial site characterization with Congressional support:

o Complete down-select from up to 10 Phase 1 teams, to up to three
potential FORGE teams/sites and complete cooperative agreement
negotiations with this next phase for further site characterization;
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o Compile site data into a conceptual geologic model of each of the
proposed sites and make conceptual models available to the public
through the Geothermal Technologies Program Geothermal Data
Repository;

o Develop operational plans for each of the proposed sites (e.g. Data
Dissemination and Intellectual Property Plan, Communication and
QOutreach Plan, Research and Development Implementation Plan)

These activities will subsequently inform the competitive, merit-based
selection of a single FORGE site and site operations team.

Subcommittee. As I’'m sure you’re aware, this is an exceptionally
large project for the geothermal program. Can you discuss where your
current mortgage levels are within the geothermal program, and how this
project would impact your mortgage levels of future-year appropriations?

Dr. Danielson. The Geothermal Technologies Office has been
diligently paying off mortgages as directed; our current mortgage level is
approximately $10.5 million. By the end of FY15, the Office will have zero
mortgages. Once the $31 million FORGE FOA is issued for site selection
and characterization, FORGE would constitute the GTO’s only mortgage
amounting to $21 million and would be paid off entirely in FY15.

The work done under the first and second phases (totaling $31M) will get
the site prepared and characterized for the third phase focused on
implementation. The approach for this third phase is to invest additional
funds over 4-5 years with the research funding commitments made only one
fiscal year at a time based on the appropriations level each year. Thus, each
year, solicitations for competitive research at the site will be adjusted based
on the annual appropriations, thereby, not “mortgaging” outyear funding
commitments ahead of the appropriations process.

Subcommittee. If this project has such potential, how would you
reprioritize other programs within EERE?

Dr. Danielson. The Department is committed to meeting the
President’s “all of the above” energy priorities, and in FY15 is focusing
efforts across our Program Offices on subsurface engineering activities to
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support DOE’s missions. We support the priorities expressed in the
President’s budget, and are optimistic about the high-impact opportunities in
EGS and FORGE.

GTO’s EGS Program would dedicate the majority of its budget to funding
FORGE, with the exception of a base funding level necessary to support
existing high-impact, early-stage development R&D, with the intent of
completing technology prototyping by FY16 and subsequent field testing at
FORGE. Once the site selection and characterization phases of FORGE
have been completed, R&D and associated operations at the site will be
funded through annual appropriations within EGS.

Subcommittee. We’ve seen studies and assessments showing that
geothermal resources across the country, if tapped by enhanced geothermal
systems, could produce massive renewable quantities of energy for our
nation.

What is the potential for enhanced geothermal systems, and how close are
we to realizing it?

Dr. Danielson. Techniques developed under our enhanced geothermal
systems program are having both a near term impact in expanding today’s
geothermal fields and a longer term impact in proving the potential
feasibility of geothermal making a significant contribution to our future
electricity mix with base-load, carbon-free renewable energy.

According to NREL analysis, in-field and near-field EGS projects—EGS
projects located in or near an existing hydrothermal field—have the potential
to add 7-10 GWe in the U.S. alone, at highly competitive rates and at low
risk. If this resource potential is realized, it would increase current installed
capacity by 2-3 times. GTO’s current portfolio consists of numerous EGS
R&D projects and five private-sector run EGS demonstration projects, four
of which are situated in near- or in-field environments. Two of these
demonstration projects have successtully created EGS and now are
generating cost-competitive power from these successful developments by
taking advantage of existing infrastructure.

The deep EGS resource is estimated by USGS and NREL to be on the order
of 100+ GWe, and can be accessed at depth across the United States, rather
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than focused only in the western states. GTO considers FORGE to be the
critical next step towards creating a commercial pathway for EGS as it will
create the tools and methodologies necessary to access and develop this vast
renewable resource. FORGE will yield a subsurface “roadmap” of how to
create large-scale, sustainable, and reproducible heat exchange systems;
successfully test and refine new methods and tools in a controlled
environment; and capture high-fidelity data for distribution to both public
and private sector stakeholders. The result will be a commercial pathway to
large-scale EGS power generation, beyond the EGS demonstration projects
funded by DOE.

Subcommittee. Can you discuss how the revolution of horizontal well
technology has opened new possibilities within the geothermal program?

Dr. Danielson. The technology to drill horizontal wells with long
lateral legs has revolutionized the oil and gas industry by allowing a single
well to access a much larger volume of a horizontal layer of shale (reservoir
rocks) than was previously possible with a vertical well. Similarly,
horizontal well technology—or more generally, the ability to drill and
complete wells in any non-vertical geometry— has the potential to greatly
improve the productivity and economics of geothermal wells. Specifically,
horizontal well technology opens new possibilities for engineering
geothermal reservoirs because the productivity of a geothermal well is
dependent in large part on its ability to intersect a large number of fractures.
Allowing a single well to access a greater volume of hot, fractured reservoir
improves its ability to act as a conduit for the fluids that are circulated
through geothermal wells and ultimately used to generate power. Because
of the harder rocks (e.g., igneous/metamorphic formations as opposed to
sedimentary) and hotter environments than encountered in oil and gas
settings, new technologies and practices are necessary to integrate horizontal
wells into geothermal energy production.

GTO is supporting efforts to bring horizontal drilling and completions to the
geothermal industry, including funding to support a 300°C direction drilling
system under development at Baker Hughes, costing analysis performed by
Sandia National Laboratories, and a new collaborative effort initiated in
FY14 between NREL and the Colorado School of Mines to conduct R&D in
a number of areas including oil and gas tech transfer and horizontal drilling.
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ELECTRICITY DELIVERY AND ENERGY
RELIABILITY

CYBER SECURITY

Subcommittee. Ms. Hoffmann, the energy sector’s critical
infrastructure has been subjected to a dramatic increase in focused cyber
attacks in recent years. Your office has the responsibility of protecting the
electricity grid and other energy infrastructure against the ever-present
threats of a cyber attack.

Can you talk us through the state of the energy’s sector’s cyber security?
What are our existing capabilities, who are the bad actors, and how do
energy control systems differ from normal IT systems in the event of a cybei
incident?

Is our energy infrastructure currently capable of surviving a major cyber
incident while sustaining critical functions?

How can this Committee be helpful in providing you the resources you need
to develop and implement new technologies to keep our energy
infrastructure secure?

Ms. Hoffmann. There are many privacy, protection, security, and legal
constraints to collecting and maintaining data from the sector which make it
very difficult to quantify the state of cybersecurity. Based upon OE’s
outreach with the energy sector, the state of cybersecurity can best be
described as improving. OF itself does not secure or protect the energy
sector. This is the responsibility of the more than 6000 companies that
deliver all forms of energy. OE builds industry capacity by developing tools
and technology and collaborating with Federal agencies and industry to
improve existing cybersecurity capabilities to defend against all bad actors.

Critical infrastructure owners and operators in the energy sector need to
protect both their information technology systems and their energy control
systems. There are significant differences between the two types of systems.
Unlike IT systems, energy control systems are required to be operational at
all times to maintain the energy balance between energy sources and energy
users. Energy control systems also need to respond within milliseconds to
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place the energy delivery system in a safe state should an event occur that
would damage the system.

The energy industry in the United States has a good record of maintaining
operations and recovering from incidents that interrupt the delivery of
services. Utilities and oil and natural gas companies are able to switch to
manual operations in order to maintain critical functions for periods of time.
As the cyber threat grows in frequency and sophistication, DOE, in its
leadership role as the Sector-Specific Agency for the energy sector, is
working with Federal partners and industry to strengthen the energy sector’s
ability to respond to and recover from a major cyber incident. This includes
development of robust information sharing and situational awareness tools, a
cyber incident playbook, a 5-year roadmap of industry required capabilities,
and regular exercises to test incident response capabilities. It also pursues a
robust research and development program that develops cutting-edge
cybersecurity solutions for the energy sector that are uniquely designed to
address energy delivery systems.

Cybersecurity continues to be a priority for the Department, and the FY
2015 budget request of $42 million for the Cybersecurity for Energy
Delivery Systems program reflects the importance and urgency of our efforts
in this critical area.
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GRID MODERNIZATION

Subcommittee. Ms. Hoffmann, we discussed both emergency
response and security. Grid modernization is another important aspect of
grid operations.

Can you discuss the distribution system and the challenges that part of the
grid is facing? What are the priorities and activities in your budget request
that will strengthen the grid on the distribution side?

Ms. Hoftmann. The electric distribution system - the part of grid that
supplies power to the end-user (residential, commercial and industry) - is a
critical component of the nation’s energy infrastructure that provides the
foundation for America’s economic success. Today it faces many challenges
as it is being used in ways that it was not originally designed for, and is in
need of a major overhaul.

The electricity industry is in the midst of a major transformation, and the
distribution system must adapt to the needs of a vibrant, technologically
advancing, national economy by addressing the following challenges: 1)
increased grid complexity due in part to an increasing penetration of
distributed resources which require greater visibility and tighter control to
maintain stability and optimize operations; 2) greater demand variability
caused by ongoing changes in the character of electricity demand (e.g.,
increasing air conditioning use, decreasing industrial electricity use, growth
of electric vehicles) having an adverse effect on capacity utilization; 3)
increasing customer demands for more choice and control over electricity
services to meet their individual end-use needs for power quality and
reliability requiring a transition from the current commodity delivery model
to one focused on services; 4) increasing damages from extreme weather
events that require a more resilient distribution system; 5) flat to declining
demand as customers depart the system in favor of their own generation
sources creating financial stress on utilities required to maintain and upgrade
the system; 6) changing environmental and economic forces driving
different generation sources; and 7) interoperability challenges between new
and legacy equipment.

The Smart Grid program focuses on modernization of the distribution
system. The 2015 request for this program emphasizes investments in two
key areas.
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Microgrids are localized grids that can disconnect from the traditional grid to
operate autonomously and help mitigate grid disturbances to strengthen grid
resilience. The request for microgrid research seeks to develop new
technologies and concepts for the design, operation, and control of local
generation sources and local loads to provide differentiated services (such as
higher reliability for critical loads such as hospitals and transportation
centers), as well as to support the creation of more resilient communities.
Key activities include supporting industry-led projects on microgrid design
and testing, national lab research and development on microgrids as a grid
resilience resource for faster restoration and recovery during outages;
launching a direct current microgrid effort toward achieving climate-neutral
buildings, and expanding state partnerships on microgrid design and
development beyond the two current projects in NJ (i.e., rebuilding electric
infrastructure in Hoboken, NJ, and enhancing grid-rail resiliency through the
NIJ Transit Grid project).

Smart Grid 2.0 seeks to develop innovative concepts in the design, control,
and optimization of highly distributed grid systems. Building on past
investments, the effort will focus on the development of advanced
distribution management systems (ADMS) as well as transactive control
methodologies that have been successfully demonstrated in two pilot
projects — PNNL Olympic Peninsula project in Washington State and the
AEP gridSmart demonstration in Ohio. The goal of the ADMS is to
accommodate the rapid and complex communication/interactions between
distribution and transmission that will be needed as the balancing at the
distribution level becomes more complex due to the integration of large
quantities of distributed energy resources, electric vehicles charging, and
demand side management technologies. Transactive control will build off of
the lessons learned in the two projects cited above and develop decentralized
and coordinated control schemes and market incentives to enable consumers
to seamlessly interact with the electricity system to achieve stable control
and reliable energy delivery at greater efficiency. Key activities will support
adaptation of models and tools to simulate the impacts of transactive control,
development of economic-engineering hybrid controls, and assessment of
the value of energy and services.
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NUCLEAR ENERGY
STRATEGY AND PROGRAM MANAGEMENT

THE MARKET FOR NUCLEAR ENERGY: THE CASE OF VOGTLE

Subcommittee. Secretary Moniz announced last month the
Department’s approval of $6.5 billion in loan guarantees for two new
nuclear reactors under construction in Georgia by a consortium led by
Southern Co. The expansion at Vogtle signifies the first nuclear power plant
to be built from scratch in more than three decades.

Dr. Lyons, can you provide us an update on how construction is proceeding?

Since it’s the first new plant in a long time, are we learning anything yet
from the experience?

Dr. Lyons. The construction of the two new nuclear units at Vogtle is
going very well with significant progress and milestones being achieved.
Vogtle Units 3 and 4 are progressing in accordance with an integrated
schedule and are expected to be placed into service in 2017 and 2018,
respectively.

Since receiving the first Combined Construction and Operating License
(COL) in February 2012, significant construction progress has been made on
both Vogtle Units 3 and 4. First and foremost, the project remains focused
on meeting and exceeding nuclear quality standards. The Contractors,
Westinghouse and Chicago Bridge & Iron (CBI), along with Georgia Power
Company provide continuous oversight of all safety-related aspects of the
project. In addition, the Nuclear Regulatory Commission (NRC) has
conducted site construction inspections, audits, and vendor procurement
inspection visits to oversee and ensure the construction is in accordance with
the design. Quarterly visits to the site by the Department’s Loan Programs
Office (LPO) along with continuous site progress monitoring and the most
recent construction status report to the Georgia Public Service Commission
by Georgia Power Company show improved construction progress on the
nuclear islands, where nuclear quality requirements are the most demanding,.
Progress on the turbine buildings, cooling towers, and other balance of plant
areas has been excellent almost from the onset of the project. Also,
procurement of special equipment and components has proceeded extremely



207

well. Recently, Unit 3 site completed another critical milestone: placement
of the largest plant structural module, called the CA20 module. On March 8,
2014, the project team successfully placed the CA20 module into the Unit 3
nuclear island, shown in the accompanying photo. Weighing more than 2.2
million pounds, or 1,100 tons, and towering more than five stories tall, the
module is the heaviest "lift" of the project to date. With a footprint of
approximately 67 feet long by 47 feet wide, the critical module will house
various plant components, including the used fuel storage area.

Other milestones achieved include:

o First nuclear concrete placement for Unit 3 was completed on March 14,
2013.

o Unit 3 CR-10 module or “cradle” was placed on April 11, 2013.

e Unit 3 containment vessel bottom head was placed in the nuclear island
on June 1, 2013.

e Unit 3 CA-04 module or “reactor vessel cavity” was placed in the nuclear
island December 4, 2013.

o Unit 3 turbine island lower foundation work complete, structural steel
and equipment installation progressing as scheduled.

e Unit 3 cooling tower on schedule and concrete placements reach over
200 feet above ground.

e Procurement of major components is essentially complete.

o First nuclear concrete placement for Unit 4 was completed on November
21, 2013.

Photos of the construction progress can be viewed at the Southern Company
website at http://www.southermncompany.com/what-doing/energy-
innovation/nuclear-energy/gallery/new/

Continuous learning is a standard within the Project and the nuclear
industry. As expected, there have been and will continue to be challenges
associated with the first new units to be constructed in 30 years. The
available fabrication and supply chain for nuclear quality materials in the
U.S. has diminished over that time frame, which contributes to the
challenge. These issues are being managed and the lessons learned
incorporated in the construction of Unit 4 at Vogtle, which is proceeding on
a faster pace and has experienced fewer challenges than Unit 3. An example
of implementation of lessons learned is the efficient installation of rebar in
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the Unit 4 nuclear island in compliance with the licensed design to support
placement of the Unit 4 basement concrete in November 2013. In addition,
the Vogtle project is providing important lessons for SCANA’s Summer
project since it also utilizes AP 1000 reactors and is being built by the same
EPC consortium (Westinghouse and CBI). Specifically the contractors have
indicated that their experience at Vogtle has allowed project construction to
proceed on pace, if not accelerate, at SCANA. Finally, the experience
developed through the Vogtle project, and the Summer project, will benefit
future deployments of the AP 1000 reactor.
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RESEARCH AND DEVELOPMENT

SMALL MODULAR REACTOR ADVANCED RESEARCH AND
DEVELOPMENT

Subcommittee. Dr. Lyons, when the Administration first proposed its
small modular reactor (SMR) program in fiscal year 2012, it included an
SMR advanced concepts program, which the Congress then funded. You’ve
told us before that this program is focusing on improving safety, extending
the lifetime of fuels, increasing reactor efficiency, proliferation resistance,
and one or two other areas. This year’s budget request proposes to
consolidate this activity within Advanced Reactor Concepts.

Does this reflect a programmatic change in the type of advanced concept
research you’ve been conducting for SMRs?

Where is the bulk of this SMR advanced concept research being performed,
and are we seeing results from this program?

Dr. Lyons. The proposed consolidation of the Advanced SMR
Research and Development (R&D) program and Advanced Reactor
Concepts program into the Advanced Reactor Technologies (ART) program
does not reflect a change in the research we are conducting. The focus of
the research conducted under the ART Program will still be on improving
safety, extending the lifetime of fuels, increasing reactor efficiency,
proliferation resistance, materials qualifications, and licensing support.

Currently, the Advanced SMR R&D program funds research conducted at
six DOE National Laboratories with most of the research being performed at
three National Laboratories: Idaho National Laboratory, Argonne National
Laboratory, and Oak Ridge National Laboratory (funding is descending in
order). We are seeing notable results from this research such as the progress
being made on Brayton Cycle energy conversion technology.
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RESEARCH INTO NEXT-GENERATION REACTOR DESIGNS

Subcommittee. Secretary Lyons, one component of the Nuclear
Energy program focuses on research into the next-generation of nuclear
reactor designs. Sometimes referred to “Gen IV” reactors, these designs all
have characteristics that could make them even safer, more economical, and
produce less waste than today’s plants. I’d like to delve into those for a
moment.

There are obviously many different technology avenues for research on this
front. Your 2015 budget request focuses on three areas: liquid metal-cooled
fast reactors, fluoride salt-cooled high-temperature reactors, and high-
temperature gas-cooled reactors. Would you lay out for us the landscape of
next-generation reactor technologies?

Why has the program been focusing on this particular subset of reactor
technologies?

If this program is successful, when could we see these technologies used in
power plants?

Last year’s omnibus appropriations bill included $12 million for industry-
only competition within Advanced Reactor Concepts.

Can you update us on how you to plan to implement this funding, and have
you considered using a performance-based approach to a concepts
competition?

Building a manufacturing base starts with American designs for plants being
built. Can you give us a quick overview of the competitive market for
reactor designs worldwide?

Who’s building new plants, and whose designs are they using?

What will it take to move some of the manufacturing for nuclear plants back
to the United States, and what are your programs doing to that end?

Dr. Lyons. We are working on two broad categories of advanced
reactors as follows:
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e High Temperature Reactors: This category of reactors would be operated
at high temperatures for the more efficient generation of electricity as a
traditional use of nuclear energy, and possibly for a non-traditional use of
nuclear energy such as to provide high temperature process heat for non-
electric industrial applications. The more mature technology within this
category is the high temperature gas-cooled reactor (HTGR), which is a
graphite-moderated thermal-spectrum reactor, operated at temperatures
above 700 degrees Celsius. The less mature concept is the molten salt-
cooled (fluoride salt) high temperature reactor (FHR).

o Fast-Spectrum Reactors: This category could be used for electricity
generation and could be part of different fuel cycle options. Also, this
category includes the more technically mature sodium-cooled fast reactor
(SFR), and the less mature lead-cooled (LFR), and gas-cooled (GFR) fast
reactor.

e These and other next generation reactor designs are being developed in
many countries and research and development (R&D) continues in the
United States in support of a number of concepts. These technologies are
not economically viable and in many cases, new technologies will be
needed to further enable these new designs and innovative features.
Certain aspects of the regulatory framework would need to be revised to
accommodate these new technologies and design features, especially for
designs that differ significantly from the large Light Water Reactor plants
in operation today.

We are currently concentrating our resources on closing technology gaps
identified for HTGRs and SFRs because of their inherent safety
characteristics. Among the next generation designs which have been
evaluated, these concepts have been shown to have the potential to reduce
the potential for adverse consequences in the case of postulated severe
accidents.

It is industry’s decision as whether or when to deploy this technology or any
technology. Currently fast reactor designs are not of sufficient technical
maturity and are not economic. DOE’s R&D efforts are targeted toward
reducing uncertainties and technology gaps.

Last year’s omnibus appropriations bill included $12 million for industry-
only competition within Advanced Reactor Concepts.
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DOE will again use the Technical Review Panel (TRP) process to identify
R&D needs associated with viable advanced reactor concepts. As was done
previously, DOE will use a Request for Information (RFI) to solicit
information on concepts from industry. DOE is particularly interested in
concepts that could achieve significant economic advantages over current
Light Water Reactor (LWR) designs and that have the potential for
deployment in the United States. DOE will evaluate how best to address the
R&D needs applicable to the viable concepts identified by the TRP. The
Department will use a performance-based competitive approach by first
evaluating reactor concepts and identifying and prioritizing R&D needs
through the reactor expert TRP process. DOE will competitively award
funding for R&D technology tasks associated with the most viable concepts.

Seventy-three nuclear reactors are presently being built in 18
nations/territories (including Taiwan). Of these reactors, over half are being
built in China (29) and Russia (10). China is building foreign-designed
reactors, (including reactors designed by Westinghouse, France’s AREVA,
and Russia’s Rosatom). Both China and Russia primarily build reactors
manufactured domestically. Of reactors being built internationally (i.e.
outside of the nation owning the technology):

a) Russian-designed reactors are being built in Belarus, China, India,
Slovakia, and Ukraine.

b) French-designed reactors are being built in China and Finland.

¢) Westinghouse-designed reactors are being built in China.

d) General Electric-designed reactors are being built in Taiwan.

e) Korean-designed reactors are being built in the United Arab Emirates.

f) German-designed reactors are being built in Argentina and Brazil.

g) Chinese-designed reactors are being built in Pakistan.

As a part of industry’s development of emerging SMR technologies,
industry is developing domestic component manufacturing capabilities and
vendor supply chains elements needed to support the initial SMR builds.
Industry is also independently developing plans to support a longer-term
mass production mission as additional SMR plant orders are made.
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BILL GATES AND TERRAPOWER: ADVANCED REACTORS
WITHOUT REFUELING

Subcommittee. Secretary Lyons, a number of American and other
companies are pursuing advanced reactor designs that don’t need to refuel
for several decades. This cuts down on proliferation risks, and it could
dramatically reduce the amount of waste produced in a reactor. I believe Bill
Gates is behind one of these designs.

Are these reactors feasible? What are the challenges to developing one of
them?

We understand that these innovators are now pursuing opportunities for
research and development overseas. Why are they doing so? What
recommendations would you make for keeping these cutting-edge ideas here
in the U.S.?

In the United States, we ordinarily require testing of fuel so that it is rated as
safe for its lifetime. And it turns out that it’s difficult to do that for fuel that
lasts 30 years—1I believe it’s actually impossible to do so with our nation’s
test capabilities. Other nations are pursuing these designs. Do they have such
fuel testing capabilities, or do they simply not require this testing?

Dr. Lyons. While theoretically feasible, the technology to build such a
commercial reactor safely will require extensive research and development.
The primary challenge lies with the required performance for the fast reactor
fuel form to be used in these reactors, which will need to operate for more
than twice as long as has been achievable in any fast reactor fuel to date.

While some testing in international facilities is being done to support R&D,
fast reactor developers are taking advantage of the expertise provided by
DOE National Laboratories to support their R&D efforts. As an example,
TerraPower has established a Cooperative Research and Development
Agreement (CRADA) with the Idaho National Laboratory (INL) to take
advantage of INL’s unique capabilities and long history of nuclear energy
research to include operation of fast research reactors which are now shut
down. This year TerraPower also enlisted the assistance of Los Alamos
National Laboratory via a CRADA to prepare test specimens for insertion in
the BOR-60 experimental fast reactor in Russia.
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The United States does require that fuel be tested at extreme conditions so
that it can be licensed by the Nuclear Regulatory Commission and be rated
as safe for its lifetime. Prototypical testing capabilities necessary to qualify
specialty materials and fuels for 30 years, such as required by TerraPower,
require irradiation capabilities that exist in Russia, Japan, India and China
because they require such testing for their fast reactor fuel and materials.
Additionally, France and Russia are building new fast research reactors to
enhance and expand their fast reactor fuel and materials experimental
capabilities by 2020. We have international agreements with these partners
through which we collaborate, providing our expertise as well as gaining
useful data and insights.
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MARKET AND WORKFORCE
NUCLEAR ENERGY FUNDING OPPORTUNITIES

Subcommittee. Dr. Lyons, there is some debate among interested
parties around how your office should decide where grants go. Nuclear
Energy research funding goes to national labs, universities, industry, and
other research groups, and there has been some disagreement around how
the Department should decide the allocation of funds to each of those types
of institutions. For instance, your office has a Nuclear Energy University
Program, which sets aside up to 20 percent from every program for
university grant competitions.

This Committee has supported language in the past directing the Department
to allow all types of organizations to compete for some portion of your
office’s funding.

Dr. Lyons, can you bring us up to speed on this issue? Have you been able to
allow more types of organizations to compete, and let the best applicant
prevail? What do you think is the right approach?

In the next 10 years or so, we expect a large number of retirements in the
nuclear industry and related government programs. The Nuclear Energy
University Program has invested a considerable portion of its budget to
ensure our universities are filling the pipeline with nuclear engineers and
scientists needed to support our energy sector and nuclear deterrent. In fact,
the NEUP has awarded about $290 million to 89 colleges and universities in
35 states since 2009.

What is the process you use to assess how programs utilize the research
conducted by the Nuclear Energy University Program?

Can you describe how the Integrated University Program in your office
currently fits within this mission to train the next generation of nuclear
engineers and scientists?

Dr. Lyons. The Office of Nuclear Energy (NE) strives to make full
use of industry, universities and Department of Energy (DOE) national
laboratories in accordance with their core competencies. NE funds industry,
universities and DOE national laboratories through both competitive and
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direct mechanisms, as required to best meet the needs of NE. The
competitive portion of NE’s research and development (R&D) portfolio is
accomplished in part by promoting integrated and collaborative research
through NE’s crosscutting programs: e.g., Nuclear Energy University
Programs (NEUP); Nuclear Energy Enabling Technologies (NEET)
Crosscutting Technology Development (CTD); the Advanced Test Reactor
(ATR) National Scientific User Facility (NSUF); and NE’s participation in
Small Business Innovation Research (SBIR) / Small Business Technology
Transfer (STTR). The Office of Science and Technology Innovation was
established in 2012 with the primary objective of consolidating the
aforementioned competitive research to promote efficiency and the effective
use of resources.

NE engages the nuclear energy research community in a variety of ways as
described below. Each of these programs is administered through
competitive solicitations to ensure the best applicants prevail. Through
NEUP, universities are able to compete for up to 20 percent of NE’s annual
R&D funding. University applicants are encouraged to establish
collaborative teams with industry and DOE national laboratories. Up to 20
percent of the funding for each university-led NEUP project can be allocated
to non-university collaborators.

Also, the NEET CTD program competitively solicits R&D proposals and is
open to industry, universities and DOE national laboratories to conduct
R&D to develop crosscutting nuclear energy technologies such as nuclear
materials, advanced sensors and instrumentation, and advanced
manufacturing methods. It should be noted that the leadership of these
projects can be from any qualified domestic industry, university, or national
laboratory entity, collaboration is strongly encouraged, and there is no limit
on the sharing of project funds between collaborators, although industry-led
projects will require 20 percent cost share per the provisions of Section 988
of the Energy Policy Act of 2005.

Additionally, in order to better engage with industry and help inform NE’s
R&D decision-making and program planning regarding advanced reactor
technologies, the Department initiated the Technical Review Panel (TRP)
process in 2012. The Department uses this process to examine potential
R&D conceptual needs and how R&D investments can support advancement
of technologies associated with those concepts. An industry-only
competition is then used to solicit proposals and make cost-shared awards



217

that address the R&D needs applicable to the viable concepts identified by
the TRP. Four awards were made to industry in fiscal year (FY) 2013 with a
combined DOE funding of $3.5 million, and these awards required a 20
percent industry cost share. This same TRP process is being employed in FY
2014 to identify additional R&D areas that could be supported via a
competitive, industry-only solicitation. The Department anticipates making
up to $12 million in such awards by employing the FY 2014 Advanced
Reactor Concepts appropriations designated for an industry-only
competition.

Further, the ATR NSUF provides researchers access to a variety of unique
test reactors, hot cells and examination equipment to promote the highest
quality research in the nuclear fuels, materials and reactor technology areas.
Access to ATR NSUF facilities is available via competitive processes to
university, national laboratory and industry researchers. Awards are based
on feasibility, technical merit, relevance NE’s mission, and cost.

Finally, NE contributes more than 3 percent of its annual R&D funding to
the SBIR/STTR program that is administered for DOE by the Office of
Science. Through this program, NE is able to effectively engage small
businesses to address a broad range of its near-term R&D needs while
stimulating technological innovation in the private sector, again, via a
competitive process.

The above activities are supported by more than 30 percent of the NE R&D
budget and are essential to balancing NE’s R&D portfolio while
encouraging creative solutions to the universe of nuclear energy challenges.

The Department has historically requested no funding for the Integrated
University Program. The activities mentioned above, notably the NEUP,
provides a more effective and efficient way of engaging and training the
next generation of scientists and engineers to work in the nuclear energy
sector. Also, the Administration believes that the nuclear industry will
create incentives for students to enter nuclear-related programs and will
establish programs to meet their needs.

On an annual basis NE’s R&D programs determine their R&D priorities, the
associated work scopes and the appropriate expertise to perform the work.
Once specific needs and the method for addressing them have been
identified, the Office of Innovative Nuclear Research begins working closely
with NE’s R&D programs to further develop and refine work that will be



218

competitively solicited. Integrated efforts between offices ensure that all
needs are met in an efficient manner. Initial work scopes are prepared
annually by the NE R&D programs, with input, as appropriate, from the
Office of Innovative Nuclear Research. Once complete, these initial draft
work scopes are presented to the research community through a series of
webinars and website postings. The research community is then given an
opportunity to provide feedback which is incorporated into final work
scopes as deemed appropriate by the NE R&D programs.

NE’s R&D programs continue to be actively engaged throughout the
solicitation process and act as relevance reviewers and provide final award
recommendations. Once awards have been made, the NE R&D programs
assume oversight responsibilities for the competitive awards and manage
execution of these projects in a manner consistent with the other portions of
their R&D portfolio.

NEUP R&D awards are issued as cooperative agreements and are therefore
required to report performance and financial status on a quarterly basis. This
reporting is accomplished through PICS:NE which is the system used to
manage and oversee all of NE’s R&D activities. By incorporating NEUP
awards into this system, the programs are able to more effectively manage
their entire R&D portfolio. In addition to quarterly reporting, NEUP awards
are now undergoing an annual continuation determination which requires
NE’s R&D programs to evaluate each award for continuation into the next
execution period. As awards near completion (typically year 2 of 3), the
projects are evaluated again to determine the appropriate next steps. In some
cases, the R&D is complete and no further action is required, with results
documented and published as appropriate. In other instances further R&D
may be required and the appropriate path forward would be determined as
part of the annual planning process previously described.
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NUCLEAR ENERGY INFRASTRUCTURE AND SECURITY
ADVANCED TEST REACTOR AT IDAHO NATIONAL LAB

Subcommittee. Secretary Lyons, the Advanced Test Reactor serves an
important role for the health of our nuclear navy, as well as for civilian
nuclear energy research and development. The ATR is an old reactor, but
it’s still going strong day-in and day-out.

What is the general health of the reactor, and has it been adequately funded
to provide maintenance and upgrades necessary for it to last?

What projects and upgrades to the ATR are still outstanding but were not
proposed in this year’s budget request?

Dr. Lyons. While the Advanced Test Reactor (ATR) has been
operating for more than 45 years, the ATR’s unique design allows for
operation well into the future. Continued investment in maintenance and
repair activities, including the upcoming Core Internals Change-out (CIC),
will ensure that the reactor operates safely in support of Nuclear Energy
(NE) and Naval Reactor (NR) missions.

Overall, the general health of the ATR has improved in recent years as
evidenced by reduced deferred maintenance, decreased unplanned
shutdowns due to equipment failure, and an increased number of operating
cycles. The FY 2015 President’s budget request for NE and NR continues to
sufficiently support operations, maintenance, and investments in ATR
through activities such as the CIC and the ATR Life Extension Program
(LEP), which will be completed by the end of FY 2015.

The ATR will continue to require maintenance and infrastructure
investments, including replacement and refurbishment of major components
and systems. The Department is evaluating and prioritizing the outyear
requirements of the ATR to ensure alignment between resources and NE and
NR research and development needs. Near term effort is focused on
improving the outyear planning and prioritization processes. Performance in
this area is essential for the Department to ensure funding is aligned with
requirements.
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FOSSIL ENERGY
SOLID OXIDE FUEL CELLS (SECA) PROGRAM

Subcommittee. Mr. Smith, the Solid Oxide Fuel Cells program has
supported research into an emerging technology that could change the way
we use natural gas, including highly-efficient distributed generation. The
program, if seen to completion, could create substantial benefits for
American jobs, manufacturing, and our energy sector.

This year’s budget request once again proposes to eliminate this program.
Congress has spoken loud and clear by restoring funding in previous fiscal
years.

Why does the Department continue to prioritize this program so low?

Mr. Smith. DOE has to make programmatic decisions based on
balancing priorities critical to advancing the nation’s energy goals. In doing
this, FE has prioritized R&D activities on CO2 capture and storage
technologies focused on eliminating deployment barriers for both new and
existing power plants.

The requested funding level for FY 2015 will allow continuation of the Fuel
Cells program’s focus on materials development. The program will address
the materials-related technical challenges to commercialization, specifically
cell performance, reliability and durability.

Subcommittee. Where do we stand with this technology, and can you
discuss some of the advances that have been achieved over the last several
years?

Mr. Smith. FE actively manages the SOFC program. As a result of
carryover funding from the FY 2013 budget, the SOFC program portfolio of
approximately 25 projects has been funded through the end of FY
2014. Congress appropriated $25 million for FY2014. Two Funding
Opportunity Announcements (FOA) were recently released by NETL. One
FOA is directed towards addressing the technical challenges to
commercialization, specifically cell performance, reliability and
durability. The purpose of the second FOA is to advance and test
progressively larger SOFC systems that will be the building block for full-
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scale central power generation systems. The present focus is to validate the
stack and module technology in a thermally self-sustaining fuel cell system
configuration at the 250 kW level.

Since its inception in 1999, the SECA program has made significant
progress; stack cost has been reduced by a factor of 10, stack size has
increased by a factor of 25, and the rate at which cells degrade has been
reduced by a factor of 10. While progress has been impressive, the program
must address additional technical and cost issues before there is widespread
viability and acceptance of the technology for commercial use. Driven by
industry feedback and systems analysis, the SOFC program is pursuing
R&D to address the remaining technical hurdles, with particular emphasis or
cell performance, stack reliability, endurance, and cost reduction.
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NATURAL GAS DEMONSTRATION PROJECT

Subcommittee. Mr. Smith, this year’s budget request includes $25
million for a natural gas demonstration project to capture and store more
than 75 percent of carbon emissions from a natural gas power system. This
is eerily similar to the $25 million natural gas prize this Committee rejected
in last year’s request.

Can you explain to us how this year’s proposal differs from last year’s?

Mr. Smith. The FY'15 effort will be implemented through a
competitive funding opportunity resulting in at least one cooperative
agreement award to demonstrate technology to capture and store more than
75 percent of the carbon from treated emissions from a natural gas power
system.. The previous approach would have resulted in a competition where
a lump sum prize would have been awarded to the first natural gas combined
cycle project with carbon capture and storage to achieve operations and
performance targets. The FY15 approach will allow for broader natural gas
power system eligibility and more interaction with the award recipients
during the project development process resulting in better DOE oversight of
the project throughout the lifecycle of the award.

Subcommittee. Can you also explain the decision to include funding
for a natural gas demonstration project within your office’s coal program, as
opposed to the natural gas program? If funded, would you have any object to
re-locating this activity to the Natural Gas portfolio?

Mr. Smith. Programmatic categorization by fossil fuel type has
become an inaccurate representation of the areas of expertise that have been
built within FER&D. In general, coal and natural gas power plants have
more in common than a natural gas power plant and environmental
technologies at the drill pad. Placing this activity in the coal program
leverages the existing knowledge and project management capabilities
associated with power generation systems and capture technologies needed
to implement this activity. The advanced technologies and processes to
capture CO, from natural gas are similar to those being developed by the
coal program for coal fired power plants. Keeping this activity in the coal
program directly benefits the existing carbon capture activities as many of
the technologies currently being developed for coal plants will be likely
candidates to be tested on natural gas power systems and will provide
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complementary design data about system performance under different
operating and flue gas conditions.

Subcommittee. With this demonstration project, the Department is
proposing to triple its natural gas program, from $21 million to $60 million.
Does this represent a fundamental shift in research for your office, and
should we assume this to be the focus in future budgets?

Mr. Smith. The Office of Fossil Energy budget request continues to
maintain priority on carbon capture and storage research and development.
While this demonstration project for carbon capture is for natural gas
applications, it leverages the work and expertise on development of carbon
capture technologies which lies within the Coal Program. The mission of the
CCS and Power Systems R&D activities is to support secure, affordable, and
environmentally acceptable near-zero emissions fossil energy technologies.
Thus, the needs and priorities for future budget requests will be evaluated at
the appropriate time, taking into consideration Departmental priorities as
well as technological progress and market conditions.
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HYDRAULIC FRACTURING RESEARCH

Subcommittee. In last year’s budget request, the Administration
proposed to fund a research effort involving the Department of Energy, the
Environmental Protection Agency, and the U.S. Geological Survey, aiming
to “understand and minimize the potential environmental, health, and safety
impacts of shale gas hydraulic fracturing.” The Department of Energy
proposed $12 million of its budget towards this effort.

Last year’s omnibus appropriations bill provided the requested funding for
these efforts but restricted funding of $6 million or more until submission of
an interagency research plan submitted by the Department. We have yet to
see that interagency plan.

Mr. Smith, can you describe exactly how your office is collaborating with
the EPA and USGS?

Are funds currently being spent on this effort absent submission of that
plan? If so, how much?

Mr. Smith. Ongoing discussion between the agencies, via a Steering
Committee and its Technical Subcommittee, to develop the Multi-Agency
Strategy, is the basis for most of the coordination and collaboration.
Currently DOE is finalizing decisions regarding the Fiscal Year 2014
appropriations of not more than $6 million for this work as indicated in the
Consolidated Appropriations Act, 2014 (H.R. 3547) Division D — Energy
and Water Development and Related Agencies Appropriations Act, 2014
Explanatory Statement.

Activities being considered for these FY 2014 funds include a lab call and a
funding opportunity announcement for research related to five of the seven
research topics that comprise the Multi-Agency Strategy. The five topics
that are directly related to DOE core competencies are: resource
characterization, water quality, water availability, air quality, and induced
seismicity. Identification of specific research in which DOE will invest
these FY 2014 funds will be informed by the insights gained from completed
and ongoing research in the DOE research portfolio and that of the other
agencies.
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Subcommittee. It is my understanding that last year’s omnibus
appropriations bill did not include funding for EPA to begin its portion of
the study. How does that impact the collaborative effort moving forward?

How exactly are the agencies collaborating on this research?

Mr. Smith. Most research activities involve utilizing the core
competencies of the respective agency and planning for these activities
requires close coordination among the three agencies. Ongoing discussion
between the agencies to develop the Multi-Agency Strategy has been the
basis for most of this coordination. For DOE, coordination has involved
highlighting from ongoing or completed projects the key research results or
insights that have relevance to the other agencies. The research activities
that depend on collaboration by each of the three agencies are more complex
and require the interaction of different competencies. The act of
collaboration does not necessarily require interdependent activities, but does
involve the integration of insights and information that are derived from the
results of research. For projects that involve collaboration, DOE’s research
focuses on addressing issues that involve its core competencies. Results
from these projects are shared with the Steering Committee, add to the body
of knowledge, and make it possible for larger questions to be addressed.
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METHANE HYDRATES — A NEW FRONTIER

Subcommittee. We are beginning to see some large successes reported
on the Department of Energy’s efforts to extract methane from methane
hydrates in the arctic. The volume of methane in those deposits is
staggering, and continued progress on the technology seems well worth the
investment. This year’s budget request proposes to nearly double this
program to $15 million.

Can you describe the projects this program is working on now, and how
what would these additional funds support in fiscal year 2015?

Mr. Smith. In FY'12 and FY13 appropriations were used to fund
Funding Opportunity Announcement’s (FOA) to re-engage the research
community and the National Lab’s in the development of a comprehensive
portfolio of projects that address critical issues in methane hydrate R&D. A
total of 21 projects were awarded supporting laboratory, modeling
(including analysis of the data acquired during the successful arctic testing
during FY12), and to a lesser extent, field research opportunities in the areas
of resource characterization and increasing the understanding of methane
hydrate’s role in the natural environment. For FY'14, an FOA was issued to
solicit applications for selection and award that focus on two technical topic
areas: (1) field evaluation of potential resource recovery through scientific
tests in Alaska, and (2) field programs for marine gas hydrate
characterization. In FY15, the increased appropriation requested will be
utilized to fund the field projects awarded through the FY 14 FOA.

Subcommittee. Can we expect to see this level of funding of $15
million as what’s needed to continue making progress in gas hydrates
research?

Mr. Smith. At this point, $15 million provides adequate funding to
ensure steady progress towards our goal of furthering the scientific
understanding of naturally-occurring gas hydrates; understanding the links
between methane hydrates and global environmental processes; and the
resulting resource, hazard, and environmental implications.

Subcommittee. Last year, Japan announced a major success with
underwater hydrates extraction. Can you elaborate on their success, and does
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this mean we’re falling behind the competition—and underfunding our
program?

Mr. Smith. Last years’ successful test was the first of two offshore
production tests planned in the Japanese methane hydrate research program.
Its program also includes technological studies on production methods, flow
testing, environmental impacts, and resource assessments. The test took
place in waters 1 kilometer deep, where the 60-meter-thick methane hydrate
reservoir was 270 meters beneath the sea floor. After drilling a production
well and two monitoring wells, the depressurization method was applied to
successfully produce offshore methane hydrate for six days, averaging about
20,000 cubic meters a day. Such marine deepwater testing is quite
expensive — likely costing $150 to $200 million (actual cost data have not
been published), whereas the 2012 onshore field test in Alaska was
conducted with $15.6 million in federal funding combined with $13.4
million from our cost-share partners. The funding that Japan is prepared to
invest in methane hydrate technology is motivated by their more urgent need
for natural gas.
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FUTUREGEN

Subcommittee. Mr. Smith, the FutureGen project, to which $1 billion
of stimulus funds were devoted in 2009, has been on a long path towards
completion. But it appears to have cleared the main hurdles put before it so
far, including approval at the state level, securing a power purchase
agreement, and a final Environmental Impact Statement.

What do you see as the main obstacles ahead between now and the
beginning of construction?

Mr. Smith. The main obstacle that must be overcome before
construction can begin is financial close, which includes the achievement of
a number of prerequisites that private investors and lenders need before they
will commit to providing more than $600 million in non-federal funding that
is required for construction. While a number of critical hurdles have been
cleared, including recent issuing of the first draft Class VI Underground
Injection Control Permit for geologic storage of carbon dioxide with a final
permit expected in September 2014, a number of other challenges remain.
These challenges include but are not limited to signing contracts for (a)
engineering, procurement and construction, (b) operation and maintenance,
and (c) major commodities; and timely resolution of two current and any
future appeals of state or federal agency actions.

Subcommittee. The project’s funds will expire five years after funding
was obligated, which is rapidly approaching. When will the project be
completed, and how does the Department plan to proceed to ensure that
funds do not expire?

Mr. Smith. At this time, the FutureGen project is maintaining an
aggressive schedule to ensure the funds are expended in a timely manner.
As with any major demonstration project, meaningful delays in securing the
necessary non-federal cost share, issuing of permits, or execution of
agreements, can jeopardize a project’s ability to maintain its planned
schedule and expenditure of funds. DOE continually analyzes the scheduled
progress and benchmarks for achieving all of the prerequisites in time to
start construction before some or all of the Recovery Act funding expires on
September 30, 2015.
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OIL SHALE

Subcommittee. Mr. Smith, we hear a lot about the Administration’s
“all of the above” approach to our energy problems in order to reduce our
reliance on imported oil. In fact, the U.S. Geological Survey released a
report last year in which it found significant potential energy resources of
shale oil.

I understand there are significant technical obstacles to extracting oil from
these oil shale formations. Currently technologies require large quantities of
water during extraction, and because the deposits are actually a precursor of
oil, we need to heat them to turn the substance into oil.

Mr. Smith, what is the appropriate role for government research, especially
given the incredible potential here? What is the government doing to realize
this untapped resource?

Mr. Smith. America’s abundant unconventional oil (including oil
shale) and natural gas resources are critical components of our Nation’s
energy portfolio. The environmentally prudent development of these
resources enhances our energy security and fuels our Nation’s economy.

In addition to the significant technical challenges to development of U.S. oil
shale, the more difficult issues related to the commercialization of domestic
oil shale appear to be related to high capital costs, uncertainties regarding oil
shale development regulations, and most importantly, environmental
considerations, rather than process-related technical challenges.
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EPA REGULATIONS ON COAL AND THE FUTURE OF CCS
TECHNOLOGIES

Subcommittee. Mr. Smith, the Environmental Protection Agency has
proposed final rules for greenhouse gas emission standards for fossil-fueled
power plants, which has proposed an emissions limit of 1,100 pounds of
carbon dioxide per megawatt-hour of electricity generated by new coal-fired
power plants. Coal-fired plants would require controls to capture, compress,
and store underground about 40 percent of the carbon dioxide they produce.

I"d like to take a minute to understand the technological landscape of these
CCS technologies. What do current CCS technologies look like, have they
been adequately demonstrated, and how much do you anticipate they will
increase the cost of electricity for a coal-fired power plant?

Mr. Smith. CCS technology has been and continues to be deployed on
a range of projects. There are twelve large-scale CCS projects in operation
worldwide today, with another eight anticipated to come online before 2020.
Commercially available first generation CCS technologies consist primarily
of solvent based systems designed to separate CO, from flue gas and
synthesis gas. Our Fossil Energy R&D (FE R&D) programs are working to
deliver the next generation of advanced lower-cost CCS technologies, which
will consist of advanced solvent, sorbent, membrane based processes, and a
few novel processes, that will enable more widespread deployment.
The cost of CCS technologies depends on a number of factors, including the
technology used (solvents, sorbents, etc), the type of coal plant (supercritical
PC, ultra-supercritical PC, oxycombustion, or IGCC), the amount of CO2
emissions removed, the economies of scale, and whether EOR or other
techniques are deployed. How these costs affect the wholesale price of
electricity similarly depends on a number of factors, including rate recovery,
the price of natural gas, federal and/or state assistance, etc. The Department
has identified and is currently supporting engineering pathways to better
economic performance that will continue lowering costs over time, in a way
that will help the power industry provide reliable, low-cost electricity to
millions of customers.

The Department is also aggressively pursuing developments and deployment
of new, advanced technologies which will provide both lower costs and
higher performance, which could ultimately reduce the cost penalty for
electricity from new coal-fueled power plants with carbon capture.
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Subcommittee. With its rule for greenhouse gas emissions, EPA is
now obligated to promulgate guidelines for existing sources, which should
occur in June of this year and take another year to finalize.

Does this budget request take into account these new regulations coming
into effect in its proposed research portfolio?

Mr. Smith. The FY'15 budget request focuses on developing second
generation and transformational CCS technologies applicable to both new
and existing plants. DOE has developed technologies in the past and is
working on technologies in the current research and development portfolio,
which would improve the efficiency and environmental performance of
existing power plant operations. These technologies could provide the states
and public utility commissions viable options in their efforts to reduce
greenhouse gas emissions from existing sources and remain or become
compliant with current and future federal guidelines. In addition, the
program continues to develop advanced carbon capture technologies that
could be used to retrofit existing facilities, if necessary.

Subcommittee. What does the next generation of CCS Technologies
look like? How will they reduce the cost of implementing these regulations?

Can you describe some of the proposals in this budget request that will help
you develop the next generation of CCS Technologies?

Mr. Smith. The next generation of CCS technologies will result in
lower cost of carbon capture and storage, and improved energy efficiency.
This will occur through technological advancements in the Coal R&D
Program that improve the efficiency of new and existing power plants, more
energy efficient and lower cost carbon capture technologies, and improved
understanding and reduction of the risks associated with geologic storage of
carbon dioxide through field injection tests, improved monitoring
technologies and advanced modeling and simulation. Specific novel
technologies cover a wide technology space, ranging from novel
membranes, phase-change capture systems, hybrid systems, and advanced
sorbents and solvents.

As indicated previously, the FY2015 budget request supports the
development of second generation and transformational CCS technologies.
For example, the request in carbon capture continues to emphasize post-
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combustion capture technology development by continuing small slipstream
tests (approximately 1 MWe in scale), initiates large-scale slipstream tests
(approximately 10+ MWe scale) of second generation technologies, and
continues laboratory and bench-scale research of transformational capture
technologies. For Carbon Storage, the request continues field injection tests
and Core R&D activities, while also initiating efforts to further characterize
onshore and offshore carbon storage potential. In Advanced Energy
Systems, key proposals include:

¢ initiation of pilot-scale design and construction for pressurized oxy-
combustion and chemical looping systems which have potential to
significantly lower the cost of capture;

¢ new efforts in Turbines research on high pressure, high temperature
combustion and turbines materials;

e Solid oxide fuel cells development work, focused on durable materials
development; and

¢ Continuation of existing efforts on advanced turbines and gasification
systems and components, such as advanced oxygen separation.

Crosscutting Research efforts continue development of promising second
generation technologies for plant optimization technologies and increases
emphasis on computation tools development such as the National Risk
Assessment Partnership and Carbon Capture Simulation Initiative, which
will help ensure safe permanent storage of carbon dioxide and accelerate
development and deployment of second generation and transformational
carbon capture technologies.

Subcommittee. Mr. Smith, coal accounts for 37 percent of our
electricity, and it’s as important as ever to make sure we use this resource
well. Increasing the efficiency of our coal plants by just 1 percent would add
a substantial amount of power generation to the grid.

Mr. Smith, what work is your office doing to increase coal utilization and
the efficiency of our existing power plants?

Mr. Smith. Numerous opportunities to improve efficiency can be
found within several of our R&D programs for new and improved processes-

e Technologies developed under the Turbines Program will provide an
improvement of 3 - 5 % efficiency points by 2015 above the baseline and



233

a 4 % points improvement (14 % above baseline) in overall IGCC
plant efficiency. This is with CCS and reduced CO; emissions for
multiple fuel types, including syngas and natural gas.

e Low cost sensors and controls to better optimize the operations of the
power plant,

e High temperature materials research aimed at increasing the steam
temperature in existing power systems and advanced,
Improved water management and reduced overall consumption, and
Advanced capture technologies that reduce energy penalties and water
demands.

The Fossil Energy Research and Development has played a critical role to
that end, both in improving existing technologies and inventing entirely new
ones.

Subcommittee. If you were provided an additional $50 million or
$100 million to further advance second-generation CCS Technologies, how
would you propose to spend it?

Mr. Smith. The FE R&D program, under the FY15 request, is
supporting a robust and substantial CCS portfolio through the CCS
technology program and through ongoing CCS demonstration projects
supported by more than $6 billion in prior-year appropriations (including
$3.2B from ARRA). At present we feel the current request is sufficient to
achieve the mission.
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LNG EXPORTS

Subcommittee. Mr. Smith, this Committee has expressed its concern
about the process and backlog within the Office of Fossil Energy for
adjudicating pending applications for natural gas export, particularly to non-
Free Trade Agreement countries. [ applaud the Department’s movement on
four of these applications within the last year. But by my last count, the
Department still had 25 applications awaiting DOE review. Some of those
applications have been pending at the Department for more than two years.

This Committee has supported a clearly communicated, timely process to
make an appropriate determination on each of the pending applications. Can
you talk us through your plan to do just that?

Last year’s House bill included a directive for your office to submit a report
within 30 days of enactment on its plan to finish consideration of all
applications filed with the Department. It’s now been more than 60 days
since passage of the omnibus — when can we expect to see that report?

Mr. Smith. The Department is processing the pending applications to
export liquefied natural gas to non-free trade agreement countries on a case-
by-case basis as expeditiously as possible. The orders on export applications
are complex documents that must withstand public and legal scrutiny. In
December 2012, the Department established an order of precedence to
evaluate pending applications to export liquefied natural gas to non-free
trade agreement countries based in part on the date that the application was
filed and in part on whether the Federal Energy Regulatory Commission had
authorized the pre-filing environmental review of the related liquefaction
project.

The Department is currently working on the report and will work to transmit
it to Congress as expeditiously as possible.

Subcommittee. Can you discuss some of the general issues the
Department takes into consideration when analyzing natural gas exports?

We’ve seen a lot of reports regarding the national security interests of U.S.
natural gas supporting our allies — I'm particularly thinking of the ongoing
crisis in Ukraine and its impact on the European energy market, which
imports about 30 percent of its gas from Russia. Are you aware of any
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ongoing discussions regarding the export of liquefied natural gas to support
Europe’s energy market?

Mr. Smith. For applications requesting authority to export LNG to
countries that do not have free trade agreements (FTAs) requiring national
treatment for trade in natural gas, DOE conducts a full public interest
review. While section 3(a) of the Natural Gas Act establishes a broad public
interest standard and a presumption favoring export authorizations. In prior
decisions, however, the Department has identified a range of factors that it
evaluates when reviewing an application for export authorization to non-
FTA countries. These factors include economic impacts, international
considerations, U.S. energy security, and environmental considerations,
among others. To conduct its review, the Department looks to record
evidence developed in the application proceeding. Applicants and
interveners are free to raise additional issues or concerns relevant to the
public interest.

With respect to exports of liquefied natural gas to support Europe’s energy
market, increased production of domestic natural gas has significantly
reduced the need for the United States to import liquefied natural gas. In
global trade, liquefied natural gas shipments that would have been destined
to U.S. markets have been redirected to Europe and Asia, improving energy
security for many of our key trading partners.

The Department authorizes the export of the natural gas to either FTA or
non-FTA countries. The authorization is provided to the company, who
applies, not to a country. The final destination for LNG cargoes will be
determined by commercial decisions and market forces.

Foreign companies interested in purchasing U.S. liquefied natural gas for
export would contract private sector entities holding U.S. export
authorizations.
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QUESTIONS FROM CHAIRMAN SIMPSON

ADMIRALTY INLET PILOT TITLE PROJECT ENVIRONMENTAL
ASSESSMENT

Chairman Simpson. The Federal Energy Regulatory Commission
(“FERC”) has adopted a final environmental assessment (“EA”) on FERC
Project No. 12690-005/Admiralty Inlet Pilot Title Project (“Project™), and
the Department of Energy (“Department”) is a cooperating Agency with
FERC regarding the EA (DOE/EA-1949). The Department has previously
provided financial assistance for Project activities, and is considering an
additional $10 million grant for the Project which will trigger various
mandates under the National Environmental Policy Act (“NEPA”). The
Committee understands that questions have been raised on the appropriate
separation distance between the Project and a major international fiber optic
submarine telecommunications cable between the U.S. and Japan
(“Cable™). Several Members of Congress have raised questions on the issue
of separation between submarine cables and experimental marine
energy uses such as the Project, and the Federal Communications
Commission (“FCC”) has asserted that neither it nor FERC has sufficient
expertise to determine the appropriate separation between submarine fiber
optic cables and other marine uses (see December 13, 2013 letter from
members of the Energy & Commerce Committee).

Does the Department believe it has sufficient expertise and access to
knowledge to reasonably assess the issue of separation between the Cable
and the Project, and has the Department considered and evaluated the import
of available industry guidance on the question of separation? Please
provide to the Committee adequate information to establish the
Department’s position. If the Department indicates that it does not possess
sufficient expertise/knowledge, how will the Department conduct its
independent assessment of the EA on the Project regarding the issue of
separation in light of this deficiency, so as to ensure that federally funded
experimental marine energy technologies, such as the Project, will not
endanger critical telecommunications infrastructure?

Department of Energy. DOE is confident that the analysis conducted
by the Federal Energy Regulatory Commission (Commission) in the
Environmental Assessment provides adequate information for DOE to make
an informed decision in compliance with the Council on Environmental
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Quality (CEQ) regulations for implementing the National Environmental
Policy Act (NEPA (40 CFR Parts 1500-1508) and DOE’s NEPA
implementing procedures (10 CFR Part 1021.330 et seq.). The Department
of Energy is currently evaluating the Environmental Assessment (EA) and
its supporting data and has not made a final decision on DOE’s action to
fund the Snohomish Public Utility District of Snochomish County (SnoPUD).

An integral part of the FERC and DOE process also involved consultation
with outside agencies that have the technical expertise that assisted in the
analysis in the EA. This included the Federal Communications Commission
(FCC) and the Naval Seafloor Cable Protection Office (NSCPO). DOE does
not have technical telecommunication cable experts on staff but has
cooperated and had an active role with the Commission throughout their
NEPA and Licensing processes. DOE has participated in the Technical
Meetings organized by the Commission in which the separation distances
were thoroughly discussed with all concerned parties. Based on SnoPUD’s
proposed distances of both 170 meters and 249 meters between the turbine
locations and telecommunications cable, as well as the mitigation proposed
that would further reduce the likelihood of impacts to the PC-1 cable, both
the FCC and the NSCPO have responded that neither oppose the
Commission’s Licensing of the SnoPUD project. Upon DOE’s final
decision, all mitigation and provisions established during the NEPA process
would be incorporated and enforced through DOE’s funding contract.

Chairman Simpson. The FCC has convened a federal advisory
committee named the Communications Security, Reliability and
Interoperability Council (CSRIC) that is addressing, amongst other things,
recommendations/guidelines for safe separation distances between
submarine fiber optic cables and other sea bed uses, including for projects
similar to the above described Project. What, if any, interaction and
contribution has the Department made to the CSRIC process regarding the
issue of separation? In light of the fact that the CSRIC process is ongoing,
does the Department intend on adopting a final environmental analysis on
the Project prior to the completion of the advisory committee’s work on the
separation issue? If so, has the Department considered the ramifications of
doing so, including creating a precedent for future projects?

Department of Energy. A representative from DOE’s Office of
Electricity has participated in CSRIC, and the Office of Energy Efficiency
and Renewable Energy is also willing to coordinate with CSRIC if asked.
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Though in general DOE has been in consultation with CSRIC, the
Department will make its NEPA decision independent of the CSRIC
process. EERE believes the fact that SnoPUD’s project is an experimental
prototype project makes it less likely to set precedent. It will however,
provide valuable information and data that can help the committee come to
some meaningful decisions for larger scale MHK projects.
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INTELLECTUAL PROPERTY PROTECTION AT EERE

Chairman Simpson. EERE programs support the development of new
energy efficient technologies. Some have argued that too many of our best
new energy technologies are being commercialized overseas. You have a
responsibility to help move the best American energy technologies forward
with economic competitiveness in mind. How is DOE making sure our
investments result in jobs and factories here in the US? Do you include any
conditions about intellectual property in your funding agreements with
companies?

Dr. Danielson. In 2013, $254 billion was invested globally in clean
energy, a 450% increase since 2004—and trillions more will be invested in
the years ahead. China recently pulled ahead of the U.S. in clean energy
investment after we gained the investment lead in 201 1. Yet the U.S. energy
industry as a whole is systematically underinvesting in research and
development. This significant underinvestment in energy research and
development by the private sector makes government support for applied
clean energy research, development, and demonstration (RD&D) crucial for
our future competiveness and economic prosperity.

DOE-supported investments can help bring together manufacturers, researct
institutions, suppliers, and universities to develop and de-risk foundational
technologies that will allow U.S. manufacturers to keep their competitive
advantage in the production of products for the clean energy economy, and
develop high-impact manufacturing technologies for traditionally energy-
intensive industries. With industry’s input, EERE has identified a variety of
activities that could help U.S. manufacturers remain competitive in the clean
energy economy. For example, developing next-generation foundational
technologies, like advanced composite materials and structures or wide
bandgap power electronics, can enable the manufacture of low-cost, high-
performance products with broad applicability for manufacturers in clean
energy industries. Furthermore, DOE-supported technical assistance
activities help U.S. manufacturers reduce their energy consumption and
boost their energy productivity by leveraging technical expertise to deploy
energy-efficient manufacturing processes, technologies, and practices. In FY
2015, EERE is requesting $554 million for RD&D activities across our
Advanced Manufacturing, Vehicles, Bioenergy, Solar, Wind and Water,
Buildings, and Fuel Cell Technology Offices to increase the energy
efficiency, productivity, and competitiveness of U.S. manufacturing.
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DOE recognizes the many benefits of U.S.-based manufacturing within the
clean energy economy, including job creation and high-tech intellectual
property generation. EERE has made progress in how it treats intellectual
property utilization for companies and universities receiving taxpayer
resources for RD&D projects, and is mindful of the objectives of related
legislation, such as the Patent and Trademark Law Amendments Act
(“Bayh-Dole”).

For example, motivated in part by this Committee’s report language, starting
in FY 2014, EERE has successfully built into its standard operating
procedures, and where appropriate: the requirement that applicants to EERE
competitive Funding Opportunity Announcements submit U.S.
manufacturing plans as a component of their applications (or agree that
subject inventions be substantially manufactured in the U.S.); the
requirement that EERE consider U.S. manufacturing plans when evaluating
applications; and the requirement that EERE negotiate, track, and enforce
U.S. manufacturing commitments as part of its cooperative agreements.
These efforts will help foster U.S. innovation, strengthen manufacturing
competitiveness, and provide our research partners the assurance that EERE
is dedicated to leveraging the clean energy economy’s competitive
opportunity.
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EERE—WATER POWER PROGRAM:

Chairman Simpson. I understand that the Water Power Program at
EERE is developing the Hydroelectric Production Incentives (HPI) program
authorized by Section 242 of the Energy Policy Act of 2005. The statute was
enacted to support the efforts of non-federal entities to take advantage of the
more than 80,000 dams and conduits that currently produce no power at all.

Please provide the committee an update on the development of this program,
and how you plan for it to accelerate the conversion of non-powered dams
across America.

Dr. Danielson. Capital costs and environmental impacts of dam
construction have already been incurred at non-powered dams (NPDs), so
adding power to the existing dam structure can often be achieved at lower
cost, with less risk, and in a shorter timeframe than development requiring
new dam construction. These attributes, combined with the reliability and
predictability of hydropower, make NPDs a potential source for expanding
the nation’s renewable energy supply. The Department’s resource
assessments have determined that there are about 12 gigawatts of potential
capacity from these non-powered dams, with the 100 largest capacity
facilities providing a potential capacity of 8 GW.

The Department is implementing Section 242 of the Energy Policy Act of
2005 with $3.6 million of appropriated hydropower funding. Eligible entities
are developers who added hydropower to non-powered dams or conduits
between 2005 and 2015, but where the original dam or conduit was built
prior to 2005. Because the program has been appropriated for one year, DOE
plans to accept applications for generation produced in calendar year 2013.
DOE will distribute available appropriated funds in proportion to the
qualifying amount each eligible applicant identified as net generation of
kWh in calendar year 2013.

DOE has also developed new high efficiency, fish friendly turbines at a
small scale. The FY 2015 budget includes funding to demonstrate this new
turbine technology at larger scale under real operating conditions at non-
Federal dams. If this demonstration is successful, it provides hydropower
developers another option to consider when they are able to power existing
NPD:s or upgrade older facilities.
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QUESTIONS FROM MR. NUNNELEE OF MISSISSIPPI
ADVANCED REACTOR CONCEPTS

Mr. Nunnelee. Dr. Lyons, I was very pleased to see that NE last year
had an industry-only competition in the field of advanced reactor concepts. I
had 3 concerns: that it was just for a total of $3M, the largest award was
$1M, and that it funded only advanced reactor technologies, not concepts.
Since you had very little money to work with, your choices were
understandable. However, we liked the idea so much that in FY14 the
Congress gave you $12M for ARC. So we hope that this year you’ll be able
to fund work in advanced reactor concepts, not just generic technologies,
and make grants that could be as high as $4-$5M for work done through
FY16.

I believe that we need to develop new reactor concepts, not individual
generic technologies, which could result in nuclear generated electricity that
is economically competitive with natural gas in the $5-6 range. We could
work on generic technologies forever, it certainly would be fun, but it is hard
to understand how we get to the promised land of economically competitive
nuclear power without setting goals for reactor performance and challenging
industry to embrace high performance concepts through a competition.

Could you tell us your specific plan in FY14 to drive the performance of
future nuclear reactors so new reactor concepts are much more economically
competitive in the energy marketplace? I don’t understand why you would
want to repeat exactly what you did last year now that you have much more
money to work with.

Dr. Lyons. DOE will again use the Technical Review Panel process to
assess the viability of new reactor concepts against a range of criteria which
includes safety, security, economics, waste minimization, nonproliferation,
technical maturity, and market attractiveness. We use this process to
specifically identify those priority R&D needs that industry requires to
support the development of viable concepts. As was done previously, DOE
will use a Request for Information (RFI) to solicit information on concepts
from industry. DOE is particularly interested in concepts that address
proliferation concerns and could achieve significant economic advantages
over current Light Water Reactor (LWR) designs, and that have the potential
for deployment in the United States. We anticipate that R&D opportunities



243

will be identified across several technical areas. In some cases, the research
opportunities may be specific to one particular concept. In other cases, a
single R&D activity might support multiple concepts. While these may
appear to be individual generic technologies, they are addressing the
fundamental technology gaps identified by industry to support their specific
concepts. An industry-only Funding Opportunity Announcement is planned
for late this fiscal year to solicit cost-shared proposals which address the
priority R&D needs applicable to the viable concepts.
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PRESIDENT’S COMMITMENT TO ADVANCED REACTOR
CONCEPTS

Mr. Nunnelee. Dr. Lyons, I have several concerns about the FY15
President’s Budget commitment to work on Advanced Reactor Concepts —
that is, reactors that are not our present light water reactors. My concerns
are: first, that the request, by renaming the account Advanced Reactor
Technologies from its present name, Advanced Reactor Concepts, signals a
retreat from funding work on reactor concepts toward work on individual
generic technologies; second, that it does not fund the FY 14 small effort to
fund an industry-only competition; and third, that by combining money that
was used to fund Light Water SMR work ($22.9M) with other non-light
water reactor ARC work ($59.9M), it makes it easy (i.e., without a formal
reprogramming request) for the Administration to take funding that we
would like to see go for developing advanced reactors and use it instead for
additional work on LWRs.

I would be against making these changes. I'd like to see more work on new
concepts rather than generic technologies, I want to continue our industry-
only competition effort, and I want to make it clear that not less than
$59.9M, the FY 14 amount, should be spent on advanced reactor concepts
work, which means non-L WR.

I’m sure you can see my concern about your request making it easy to take
money from Advanced Reactor Concepts (ARC) work to put it into more
LWR work. If we were to agree to combining these accounts while keeping
the ARC title for the new account, would you support language that, for
example, would say that not less than the $59.9M funded in FY14 would be
used for Advanced Reactor Concepts work?

Dr. Lyons. First, as stated above, the proposed consolidation reflects
our desire to develop new nuclear technologies that can be deployed by
industry in the commercial market place. We want to do this in the most
efficient way, leveraging our resources and better coordinating and
integrating the efforts of existing and prior advanced reactor subprograms.
In clarification, the $22.9M in FY 2014, under the Advanced SMR R&D
program, was associated with advanced (non-LWR) efforts, as well as the
$59.9M under Advanced Reactor Concepts. All of the activities proposed
under the $70.24M, FY 2015 request for Advanced Reactor Technologies,
are either directly associated with advanced reactor technology or are
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generic in nature and can be applied to both advanced as well as LWR
technologies. As described in the detailed justification section of the FY
2015 Budget Request for the Advanced Reactor Technologies (ART)
subprogram, activities in this subprogram are in support of advanced reactor
types, primarily high temperature reactor technologies, or fast reactor
technologies. Work on technologies such as advanced reactor
instrumentation and controls have broader applications. Accordingly, the
DOE would not object to language that further clarifies that the request only
fund research and development of technologies that support advanced non-
light water reactor concepts.
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ACCIDENT TOLERANT FUELS

Mr. Nunnelee. Dr. Lyons, I’'m concerned about the Administration’s
request for Accident Tolerant Fuels. These include work on new ceramic
cladding for LWR fuel rods that would make hydrogen explosions such as
those that happened at Fukushima not occur. The FY15 President’s budget
request cuts the ATF program in Fuel Cycle R&D by $17M, from $60.1M in
FY14.

Congress has yet to receive the Plan it first directed DOE to prepare 2 years
ago to understand how DOE intends to demonstrate accident tolerant fuel
{ATF) fuel by 2020. My further understanding is that you have said that you
would like to be in a position to be able to down-select to one or two
approaches by 2016.

It is not clear to me how DOE can be confident that its past expenditure will
be adequate to demonstrate the new fuel by 2020. In fact, at the proposed
level for FY15, I have heard that it is very unclear that the program will be
able to achieve its goal. Why do you think it is reasonable to cut this
funding given your plans for 2016 and 2020? When will we receive the
report we requested?

Dr. Lyons. The Office of Nuclear Energy’s Fuel Cycle Research and
Development program was working on advanced fuel concepts prior to the
accident at Fukushima. After the accident the program accelerated its efforts
and is currently focused assessing the feasibility of accident tolerant fuel
concepts.

At the funding level requested for FY 2015 the accident tolerant fuel
program will continue on schedule. Multiple multi-year projects were
funded with FY 2014 funding. Most notable will be multiyear contracts with
industry teams to assist with the feasibility assessments of accident tolerant
fuel concepts under consideration. The funding is also being used to increase
the capability for performing experiments and post irradiation examinations,
and prepare for potential future experimental capabilities such as water loop
and transient irradiation experiments.

In FY 2015, we plan to continue our feasibility and assessment activities.
This includes bench-scale fuel fabrication and testing, establishing modeling
capabilities and evaluating the impacts of accident tolerant fuel concepts.
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The FY 2015 request also supports restarting the TREAT reactor at the INL
to reestablish a domestic transient testing capability. This capability will
enable the NE R&D programs to understand fuel performance
phenomenology at the milli-second to second time scales as well as provide
a capability to screen advanced fuel concepts, including accident tolerant
fuels, which allows for early identification of the limits of fuel performance.

Regarding the report to Congress, the Department is diligently working to
finalize and release this report to Congress as soon as possible.
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QUESTIONS FROM MR. FLEISCHMANN OF TENNESSEE
HYDROGEN AND FUEL CELL TECHNOLOGY

Mr. Fleischmann. There have been many significant advancements
hydrogen and fuel cell technology to the point where industry is starting to
bring commercial products to the market for stationary and transportation
applications.

Can you describe the progress made to develop these technologies — within
EERE and FE, explain how you arrived at the funding levels presented in the
budget, and present your views of these programs going forward?

Dr. Danielson. The EERE Hydrogen and Fuel Cell Technologies
Program and the Office of Fossil Energy within DOE have made tremendous
progress over the last few years. For example, these programs:

e Reduced the projected high-volume manufacturing cost of automotive fuel
cells, estimated to be $55/kW at the end of 2013, This represents a more
than 30% reduction since 2008 and a more than 50% reduction since 2006.
(EERE)

* Improved the catalyst specific power of fuel cells to 5.8 kW per gram (g)
of Platinum Group Metal (PGM) in 2012, which is more than double the
2008 baseline of 2.8 kW/g, and is approaching the 2020 target of 8.0
kW/g; this reflects a more than 80% reduction in total platinum content in
fuel cells since 2005. This has been achieved through breakthrough
developments such as nanostructured thin film catalysts and core-shell
catalysts (in which platinum coats the outside of a non-platinum-
containing core). (EERE)

¢ Reduced the capital cost of electrolyzer stacks by 80% since 2002. (EERE)

¢ Demonstrated the world’s first tri-generation (combined heat, hydrogen,
and power) fuel cell station, which has shown a combined efficiency of
54% for co-producing hydrogen and power from a stationary fuel cell.
(EERE)

e The program’s funding has led to 40 commercial technologies, more than
60 emerging technologies (expected to be commercial within three years)
and more than 450 patents. (EERE)

¢ Reduced by a factor of 10 the projected high-volume manufacturing cost
of solid oxide fuel cell (SOFC) stacks to $225/kW by the end of 2013
(FE)
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e Improved SOFC cell power density from ~100 W/cm® to more than 500
W/cm® (FE)

Reduced the rate at which SOFC cells degrade by a factor of 10 (FE)
Increased SOFC stack size (in terms of kW) by a factor of 25 (FE)
Increased the active area of SOFCs by a factor of 10, to ~1000 cm® (FE)
Demonstrated the world’s first pressurized SOFC/gas turbine hybrid
power system, producing ~200 kW at an electrical efficiency greater than
50% (FE)

In FY15, EERE intends to continue on these successes by requesting nearly
$93 million to support a focused R&D effort to reduce the cost and increase
the durability of fuel cell systems, with a targeted cost of $40/kW and
durability of 5,000 hours, which is equivalent to 150,000 miles, by 2020. In
addition, EERE will invest in R&D for technologies that can bring the cost
of hydrogen fuel (delivered and dispensed) from renewable resources to less
than $4.00 per gallon of gasoline equivalent—dispensed and untaxed-by
2020. In FY 2015, EERE’s Fuel Cell R&D subprogram will emphasize areas
such as stack component R&D, systems, and balance of plant (BOP)
components. EERE’s Hydrogen Fuel R&D subprogram intends to focus on
technologies and materials that will reduce hydrogen production,
compression, transport, and storage costs. Funding also supports targeted
early market fuel cell demonstrations and addresses codes and standards to
overcome barriers to commercialization.

The Office of Fossil Energy Advanced Energy System program is requesting
$3 million for FY2015 and will focus research and development on the
advanced materials component of solid oxide fuel cells. FE’s primary
emphasis is on the development of high temperature SOFCs fueled by either
coal or natural gas for central, large scale (multi-MW) power generation,
combined cycles (e.g. gas turbines and fuel cells) and Carbon Capture and
Storage (CCS). SOFCs were particularly selected for stationary power
generation applications because they yield high electrical efficiency.
Additionally, SOFCs can be readily adapted to CCS applications, a major
focus under the FE portfolio.
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PATRICIA DEHMER, ACTING DIRECTOR, OFFICE OF SCIENCE, U.S. DE-
PARTMENT OF ENERGY

Mr. NUNNELEE [presiding]. This hearing will come to order. I am
Alan Nunnelee, the vice chair of the subcommittee, and Mr. Simp-
son is required to be in two places at this moment, so he asked me
to go ahead and gavel the committee in, and then he will be here
as quickly as he can.

So I welcome our witness, Dr. Pat Dehmer, the Acting Director
of the Department of Energy’s Office of Science. Dr. Dehmer, this
morning the subcommittee heard from the Department’s applied
energy programs. One of the challenges they continually face from
the committee and from Congress is to justify how their programs
are able to support this Nation’s energy sector without displacing
or duplicating work the private sector is or should be doing. It is
a question that has no easy answer, but we need to be mindful of
staying on the right side of that line.

The challenge you will be facing this afternoon is not an entirely
different one: to explain to this subcommittee, populated as it is
with nonscientists like me, why investing in your programs is good
use of our taxpayer dollars.

Your program has, of course, generally received broad bipartisan
support; however, as budgets continue to be constrained, you and
your colleagues will have to work even harder to find ways to illus-
trate the importance of your programs as they compete with others
for funding.

This challenge is made even harder because it seems as if the
very nature of scientific investment has changed over the last cou-
ple of decades. Cutting-edge science is even more reliant than ever
before on multibillion-dollar facilities that few, if any, countries are
willing to fully support alone. That means investing in the biggest
scientific questions of our day relies at least partly on multi-
national teams. At the same time, it is difficult to justify spending
billions of U.S. taxpayer dollars on international efforts abroad
while our constituents here at home need jobs and support.

Yet even our domestic facilities, many of which are among the
best in the world, face an uncertain future. Realistically, your out-
year budgets are more likely flat, if not declining. We have been
telling you this for years, yet your budgets are increasingly con-
sumed by operating your existing machines and constructing new
ones. I hope we will hear today what you feel to be the correct bal-
ance between facility operations and investments on one hand and,
on the other hand, investing in the highly trained workforce needed

(251)
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to preserve our country’s position leading the international sci-
entific community.

Dr. Dehmer, please ensure that the hearing record questions for
the record and any supporting information requested by this sub-
committee are delivered in final form to us no later than 4 weeks
from the time you receive them.

Members who have additional questions for the record will have
until the close of business tomorrow to provide them to the sub-
committee office.

With that, we will ask Ranking Member Kaptur for her opening
statement.

[The statement of Mr. Simpson follows:]
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Chairman Mike Simpson
_ Subcommittee on Energy and Water Development, and Related Agerfcies
. House Committee on Appropriations
Hearing on the Department of Energy’s
Science Account
2:00pm, March 25, 2014
Opening Statement As Prepared

The hearing will come to order.

I"d like to welcome our witness, Dr. Pat Dehmer, Acting Director of the Department of Energy’s Office
of Science.

Dr. Dehmer, this morning the subcommittee heard from the Department’s applied energy programs. One
of the challenges they continually face from the Committee and from Congress is to justify how their
programs are able to support this nation’s energy sector without displacing or duplicating work the private
sector is or should be doing. It’s a question that has no easy answer, but we need to be mindful of staying
on the right side of that line.

The challenge you’li be facing this afternoon is an entirely different one -- to explain to this
Subcommittee, populated as it is with non-scientists like myself, why investing in your programs is a
good use of taxpayer dollars. Your program has, of course, generally received broad bipartisan support.
However, as budgets continue to be constrained, you and your colleagues will have to work even harder
to find ways to illustrate the importance of your programs as they compete with others for funding,

This challenge is made even harder because it seems as if the very nature of scientific investment has
changed over the last couple of decades. Cutting edge science is more reliant than ever before on
multibillion dollar facilities that few, if any, couniries are willing to fully support alone. That means
investigating the biggest scientific questions of our day relies at least partly on multinational teams. At the
same time, it is difficult to justify spending billions of U.S. taxpayer dollars on international efforts
abroad when our constituents here at home need jobs and support.

Yet even our domestic facilities, many of which are among the best in the world, face an uncertain future.
Realistically, your out-year budgets are most likely flat, if not declining. We’ve been telling you this for
years. Yet, your budgets are increasingly consumed by operating your existing machines and constructing
new ones. [ hope we’ll hear today what you feel to be the correct balance between facility operations and
investments on one hand, and on the other hand investing in the highly trained workforce needed to
preserve our country’s position leading the international scientific community.

Dr. Dehmer, please ensure that the hearing record, questions for the record, and any supporting
information requested by the Subcommiitee are delivered in final form to us no later than four weeks
from the timne you receive them. Members who have additional questions for the record will have untit
close of business tomorrow to provide them to the Subcommittee office.

With that, I'll turn to Ranking Member Kaptur for her opening statement.

#ititit
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Ms. KAPTUR. Thank you, Mr. Chairman, very much, and wel-
come, Dr. Dehmer. It is really a pleasure to have you with us
today. And the Secretary of Energy Dr. Moniz has repeatedly stat-
ed his belief in an all-of-the-above strategy for our country that
promotes production of domestic energy, creates jobs and opportu-
nities for American families, and addresses the serious issues im-
posed by climate change. I believe that much of the inspiration to
overcome these challenges must come from your Office of Science.

Last week there was an interesting New York Times article that
I will ask unanimous consent to insert in the record entitled “Bil-
lionaires with Big Ideas Are Privatizing American Science.” And I
admire the motivation to give back to society, and we can certainly
all use the help in this time of budget austerity; however, I am con-
cerned that this trend points to the fact that the United States
Government is failing in an area critical for future economic
growth, and that is high science.

Innovation is one of the last frontiers where the United States
has and continues to clearly lead. We cannot become complacent
believing that these philanthropic-minded citizens are able or will
continue to fund the Nation’s needs, or even will figure out the
most important arenas in the national interest.

Moreover, innovation outside the public sphere threatens our
ability to ensure the work of our best and brightest leads to domes-
tic growth and manufacturing in America’s interests; not just in
some subset of us.

Recognizing the budgets that are the current reality, the Depart-
ment must approach its science portfolio with even more rigor than
before, and we know you are. There is evidence of such an effort
in this administration’s request, and I hope today you will help the
committee understand the trade-offs we are making in the name of
scarcity. Our leadership in many areas of science and technology
depends in part on the continued availability of the most advanced
scientific facilities for our researchers, and as we discussed last
year, many of the Department’s infrastructure plans were devel-
oped with a far more optimistic funding profile than current reality
will support.

Now that you have had several years to reorient your program,
I hope today you will take time to discuss both the hard choices
made by this budget request and those challenges yet to come
under a flat budget scenario. I want to touch briefly on the national
labs which are rightly viewed as a national treasure. However,
coming from an area without a national lab, as most Members do,
I continue to wrestle with how the labs can play a transformational
role for organizations beyond their boundaries and help jump-start
sectors of our economy that so desperately need their technology,
beginning with American manufacturing. I look forward to your in-
sights.

Thank you, Mr. Chairman, for this time, and we look forward to
your testimony.

Mr. SiMPsON. Thank you.

Ms. Dehmer, we are looking forward to your testimony.

Ms. DEHMER. Okay, thank you so much. Thank you, Chairman
Simpson, Ranking Member Kaptur and members of the committee.
I am pleased to come before you today to discuss the President’s
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fiscal year 2015 budget request for the Office of Science. I first
want to thank you all and everyone on the committee for your con-
tinued support for the Office of Science, and especially for your
support in the 2014 omnibus.

In formulating our budget this year, our decisions were based on
several considerations. The first priority is the pursuit of leader-
ship in areas judged to be critical for the U.S. and for the Depart-
ment of Energy’s mission. At the top of this list is high-perform-
ance computing.

The Office of Science is on a path to deliver a capable exascale
machine by early in the next decade. We expect that in the coming
decades, computational modeling and simulation will play an inte-
gral and essential role in all facets of science and engineering.

We cannot cede the discoveries afforded by high-performance
computing to others, and, indeed, other countries are now aggres-
sively pursuing exascale computing using indigenous components.

Today modeling and simulation already have enabled us to ex-
amine subatomic phenomena such as the quark-gluon plasma at
the Relativistic Heavy Ion Collider; to develop new materials such
as superconductors; and to understand the workings of proteins,
the perfect and still largely inscrutable biomolecular machines that
power life.

In the world of engineering and manufacturing, today’s leader-
ship computing facilities at Argonne and Oak Ridge National Lab-
oratories have modeled neutron transport in reactor cores to pre-
dict the behavior of nuclear fuels; have conducted combustion sim-
ulations to increase fuel efficiency in vehicles; have made U.S. air-
plane engines quieter, more fuel efficient, and less polluting; and
have simulated ice formation in water drops to reduce the wind
turbine downtime in cold climates.

The next generations of computers promise even greater under-
standing and predictivity, permitting engineering design with con-
fidence and without prototyping; permitting materials design with-
out an experimental laboratory; and permitting the understanding
of complex coupled phenomena. So what do I mean by that? That
sounds pretty techie. For example, can we predict the flocking pat-
terns of birds, knowing only how a single bird flies? This is a trivial
example of perhaps one of the greatest challenges we will put to
computers, that of understanding complexity, how the behavior of
a system derives from its parts. The U.S. needs to be the first to
benefit from the next generation of computers.

Our second priority includes selected increases for research and
for instrument and facility construction. Even in constrained budg-
ets, we must move forward with new things, and we are willing to
do so. The fiscal year 2015 request includes a new activity in the
Basic Energy Sciences program for the development of computer
modeling in material sciences. Though a leader in the development
of many, if not most, scientific modeling codes, the U.S. researchers
still rely on materials modeling codes developed outside the United
States. Our researchers must pay to use the codes. They do not
have access to the source code, and the codes do not run very well,
very efficiently on machines with multiple processors like our Lead-
ership Computing Facilities. This is completely unacceptable in a
field as important to innovation as materials design.
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The 2015 request also includes increases for ongoing major con-
struction projects such as the Linac Coherent Light Source and the
Facility for Rare Isotope Beams. It includes increases for detector
upgrades of the Large Hadron Collider and for new buildings or in-
frastructure upgrades at four of our laboratories.

Our third priority is the optimal operation of our scientific user
facilities, which together serve 28,000 users annually. Again, we
give priority to those facilities that align with areas judged most
critical. Facilities that are operated at 100 percent optimal are the
Leadership Computing Facilities and NERSC, and the Basic En-
ergy Sciences X-Ray Light Sources Neutron-Scattering Facilities,
and Nanoscale Science Research Centers, which together support
materials design, development and characterization.

Finally, our fourth priority is maintaining a balance between re-
search and facilities. Overall, 40 percent of our budget is invested
in the support of researchers in academia and in the DOE labora-
tories. This percentage has been steady for many years, and we
commit to continuing this.

Finally, our budget was informed by considerable external ad-
vice. Our choices were informed by important advice from the Fed-
eral advisory committees and also by the year-long activity to
prioritize existing and proposed scientific user facilities. This activ-
ity also involved all six of our Federal advisory committees.

In the near future, indeed 2 months from now, at the end of May,
we are looking forward to receiving input on the strategic plan for
the High Energy Physics program from the High Energy Physics
Advisory Panel.

In formulating this budget, we did, indeed, make hard decisions.
Overall, we are confident that the budget will advance science, will
provide 21st century tools and facilities for our research commu-
nities, and will maintain U.S. leadership in key areas important to
U.S. competitiveness.

Thank you. I look forward to your questions.

Mr. SIMPSON [presiding]. Thank you.

[The information follows:]
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Statement of Patricia Dehmer, Acting Director of the Office of Science
U.S. Department of Energy
Before the
House Committee on Appropriations
Subcommittee on Energy & Water Development

March 25, 2014

Thank you Chairman Simpson, Ranking Member Kaptur, and distinguished members of the Committee. I
am pleased to come before you today to discuss the President’s FY 2015 Budget Request for the Office of
Science in the Department of Energy. As you know, the DOE Office of Science is the Nation’s largest
source of funding for basic research in the physical sciences. Our research investments in basic science
and user facilities are vital to advancing U.S. leadership in science and strengthening our national
competiveness. I thank you and this Committee for your ongoing support for our mission. I also want to
thank you for your support of the Office of Science in the recent FY 2014 Omnibus, which we are now

implementing.

Coordination between the basic research and applied energy technology programs is a high priority for
the Department, as demonstrated by the creation of the new Office of the Under Secretary for Science and
Energy. Office of Science investments in critical materials and enabling infrastructure such as advanced
computational facilities underpin applied R&D and technology development. Coordination between the
basic and applied programs is maintained through activities such as joint planning meetings, technical
community workshops, joint research solicitations, and focused “tech teams” in targeted research areas.
Joint funding of research activities and facilities at the DOE laboratories and funding mechanisms that
encourage broad partnerships are additional means to facilitate greater integration of the basic and applied

research communities.

This year, in addition to a strong core of basic research, the Office of Science budget request highlights
three themes: (1) research for advanced computing, computational sciences, and scientific modeling
including the support of data cbllection and curation for model validation; (2) maintaining and improving
the scientific user facilities as well as increasing availability to their users; and (3) construction of new

scientific user facilities and urgently needed laboratory buildings and infrastructure.
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Advanced Scientific Computing Research (ASCR) supports research to discover, develop, and deploy
computational and networking capabilities to analyze, model, simulate, and predict complex phenomena
important to DOE. The ASCR budget increases $62.9 million or 13.2% relative to the FY 2014

appropriation.

The request includes increases for research and development, for data-intensive science, and for
prototypes in critical technologies such as processors and memory. These investments are necessary steps
in the path toward capable exascale computers. Because big data and big computing go hand-in-hand,
ASCR is also developing architecture to provide full lifecycle management of facility-generated data—
obscrvational, experimental, and simulation. In FY 2015, the request supports the development of a plan
for system-wide architectures and for the expansion of demonstration projects to pilot studies to address

selected data applications.

The National Energy Research Scientific Computing Center (NERSC) at Lawrence Berkeley National
Laboratory (LBNL) and the Leadership Computing Facilities at Argonne and Oak Ridge National
Laboratories are funded to operate optimally. This year NERSC will move to its new home in the
Computational Research and Theory Building at LBNL. The budget request also includes funding to
support preparations for planned 75-200 petaflop upgrades for the Leadership Computing Facilities in the

outyears.

This request also supports the initiation of a post-doctoral training program for high-end computing and

computational science.

Basic Energy Sciences (BES) supports research to understand, predict, and uitimately control matter and
energy at the electronic, atomic, and molecular levels in order to provide the foundations for new energy
technologies. The BES budget increases $94.6 million or 5.5% from the FY 2014 appropriation. The
request continues support for on-going core research, Energy Frontier Research Centers, and the Energy

Innovation Hubs for Fuels from Sunlight and Batteries and Energy Storage.

The request includes a new activity for the development of computer modeling in materials science. This
activity will provide the scientific foundation and tools for predictive design of functional materials.
Though a leader in the development of many—if not most—scientific modeling codes, U.S. researchers
still rely heavily on materials modeling codes developed outside the U.S. The new activity, which
supportts thc Materials Genome Initiative for Global Competitiveness (MGI) that was initiated in June

2011 by the Administration, will significantly improve U.S. modeling capabilities. In order to gauge the
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accuracy of the models, the activities will be combined with data from the BES facilities for synthesis,

processing, and characterization of materials at the atomic and electronic levels

With the level of support requested for facility operations, four light sources, two neutron scattering
sources, and five Nanoscale Science Research Centers all operate optimally. The National Synchrotron
Light Source—IT (NSLS-II) transitions to operations, and the National Synchrotron Light Source ceases
operation. NSLS-II will enable scientists to probe the fundamental properties of matter with nanometer-
scale resolution and atomic sensitivity, enabling discovery and innovation. With the Spallation Neutron
Source (SNS) at Oak Ridge National Laboratory operating at its design specifications and nearly fully
instrumented, operations at the Lujan Center will cease. The Spallation Neutron Source is the world’s
brightest pulsed neutron facility and presently includes 16 instruments that are in high demand in
disciplines from biology to condensed matter physics. The SNS will host an estimated 800 users in FY
2015.

Informed by the findings and recommendations of the July 25, 2013, Basic Energy Sciences Advisory
Committee report Future X-ray Light Sources, the Linac Coherent Light Source-II (LCLS-II) project has
been modified to include the addition of a superconducting linear accelerator and new undulators to
support a high-repetition-rate free-electron laser. This new x-ray source will solidify the LCLS complex
as the world leader in ultrafast x-ray science for decades to come. The Advanced Photon Source (APS)
Upgrade MIE project will continue with planning, design, prototyping, and research and development
related to implementation of a multi-bend achromat lattice that will achieve major improvements in
source brightness and coherence. In addition, the NSLS-II Experimental Tools MIE project will continue
with the design, procurements, construction/fabrication, installation, testing, and commissioning of

equipment during FY 2015.

Biological and Environmental Research (BER) supports fundamental research and scientific user
facilities to achieve a predictive understanding of complex biological, climatic, and environmental
systems for a secure and sustainable energy future. The BER budget increases by $18.3 million or 3.0%

relative to the FY 2014 appropriation.

The request continues support for research in Genomic Science, Climate and Environmental Science, the
three DOE Bioenergy Research Centers, and the three national scientific user facilities—the Atmospheric
Radiation Measurement Climate Research Facility (ARM), the Joint Genome Institute, and the

Environmental Molecular Sciences Laboratory.
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The request includes an increase to support activities that allow the expansion and incorporation of data
from the ARM facility in an Earth system model with better than 10 kilometer resolution and improved
certainty of prediction. Research includes the development of data assimilation methodologies and new
atmospheric parameterizations of cloud, aerosol, and precipitation processes, relevant to scales as small as
10 meter resolution, to address cloud edge processes in high-resolution models. Work will exploit data
from each ARM fixed facility and will be a component of each mobile facility deployment—providing
unique and specialized testbeds for model improvement and validation based on recent ARM
enhancements. Thc ARM fixed site in the Tropical Western Pacific will be closed in latc 2014;
instrumentation from this site will be incorporated into the fixcd site at the Southern Great Plains to

cxpand the footprint of this site in support of the work just described

Fusion Energy Sciences (FES) supports research to expand the fundamental understanding of matter at
very high temperatures and densities and to build the scientific foundation of fusion energy. The FES

budget decreases $88.7 million or 17.6% from the FY 2014 appropriation.

The National Spherical Torus Experiment (NSTX) will operate for an 18-week run following its 3-year-
long upgrade. The new center stack assembly will enable a doubling of the magnetic field and plasma
current and an increase in the plasma pulse length from 1 to 5 seconds, making NSTX the world’s
highest-performance spherical tokomak. Along with other upgrades, this will support a strong research
program to develop the improved understanding of the spherical torus configuration required to establish
the physics basis for next-step facilities, broaden scientific understanding of plasma confinement, and

maintain U.S. world leadership in spherical torus research.

Following the restoration of Alcator C-Mod funding in the FY 2014 Omnibus, the request provides $18M
of funding to support research and operations of a 5-week run for Alcator C-Mod. The DII-D facility
will operate for 15 weeks, a slightly reduced scbedule owing to planned upgrades in FY 2015.

Funding is provided for the U.S. Contributions to ITER project to support the U.S. ITER Project Office
operations, the U.S. cash contribution to the international ITER Organization, and continued progress on
in-kind hardware contributions. These include industrial procurements of eentral solenoid magnet
modules and structures, toroidal field magnet conductor fabrication and diagnostics, and tokomak cooling

water system procurement.

In the spring of 2012, in efforts to ensure a responsible budgetary approach while maintaining
contributions to the project, the administration agreed to support an annual funding level of no more than

$225,000,000 per year beginning in FY 2014. Our present assessment of the international project is that
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it cannot, under cuirent conditions, meet the most recent schedule put forward by the ITER Organization.
The requested level of funding for FY 2015 will ensure that U.S. in-kind contributions maintain U.S.

commitment to FY 2015 project needs.

High Energy Physics (HEP) supports research to understand how the universe works at its most
fundamental level by discovering the most elementary constituents of matter and energy, probing the
interactions among them, and exploring the basic nature of space and time itself. The HEP budget

decreases by $52.5 million or 6.6% below the FY 2014 appropriation.

The request supports the first full year of operations of the NOvA detector using the world’s most intense
neutrino beam generated at Fermi National Accelerator Laboratory; this experiment is a key part of the
Intensity Frontier research program. NOvA will yield improved measurements of neutrino mixing and the
first results that could provide insight into the neutrino mass hierarchy, as well as the search for CP
violation in the neutrino sector. The planned CD-4 (Critical Decision 4, representing project completion)

date is November 2014,

The request also supports the Muon to Electron Conversion Experiment (Mu2e) and the Muon g-2 MIE
project. These experiments will probe energy scales beyond those achievable at Large Hadron Collider
(LHC) through the study of rare processes and precision measurements. U.S. contributions to the Belle 11
project will be complete in FY 2015. The Belle Il detector is located at the Japanese B-factory and will
study rare decays and CP violation in the heavy quark systems. The planned CD-2 (baseline of the
project) date is 4Q FY 2014. The Long Baseline Neutrino Experiment will continue design work
consistent with recommendations of the community planning exercise to be completed in FY 2014. The
FY 2015 request increases support for the Large Synoptic Survey Telescope during its second year of
fabrication and focuses investments on strategic needs in accelerator stewardship. Research funding

decreases in FY 2015 to offset these critical investments.

The High Energy Physics Advisory Committee has formed a Particle Physics Project Prioritization Panel,
known as P35, to develop an updated strategic plan for the U.S. that can be executed over a 10 year
timescale, in the context of a 20 year global vision for the field. The plan is to include an appropriate
balance between small, mid-scale, and large experiments and core research. This important community-
based exercise is due to be released in May of 2014, and will inform both the execution of the FY2015
budget as well as our FY2016 request.

Nuclear Physics (NP) supports research to discover, explore, and understand all forms of nuclear matter,

including experimental and theoretical research to create, detect, and describe the varied forms of nuclear
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matter that can exist, including those that are no longer found naturally. The NP budget increases $24.4

mitlion or 4.3% relative to the FY 2014 appropriation.

The request continues to support construction of the Facility for Rare Isotope Beams at Michigan State
University, which will provide intense beams of rare isotopes for research in nuclear structure and nuclear

astrophysics.

The request supports the operation of the Relativistic Heavy Ion Collider (RHIC) at Brookhaven National
Laboratory for 22 weeks, the same as in FY 2014. The RHIC facility is uniquely flexible, allowing study
of colliding nuclei at variable energies spanning the transition to the new state of matter discovered at
RHIC. The budget also supports 37 weeks of operation at the Argonne Tandem Linac Accelerator
System (ATLAS) facility. ATLAS provides high-quality beams of all the stable elements up to uranium
as well as selected beams of short-lived nuclei. Funding for the 12 GeV Continuous Electron Beam
Accelerator Facility Upgrade at Thomas Jefferson laboratory decreases as accelerator commissioning is

completed in FY 2015 and construction transitions to operations funding.

Science Laboratories Infrastructure (SLI) program supports new buildings and other urgently needed
infrastructure improvements at our national laboratories. Funding is requested in FY 2015 to complete
construction of the Science and User Support Building at the SLAC National Accelerator Facility. New
projects in the FY 2015 request includeimportant infrastructure improvements at Princeton Plasma
Physics Laboratory, which are fully funded; and complete design studies for the Materials Design
Laboratory at Argonne National Laboratory; the Photon Sciences Laboratory Building at SLAC; and a
new Integrative Genomics Building at LBNL.
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Mr. SiMPSON. Doctor, could you just out of curiosity tell me what
an exascale machine is?

Ms. DEHMER. An exascale machine is a machine that runs at 10
to the 18th operations per second. And so let us see if we can tell
you what 10 to the 18 is.

Mr. SiMPsoON. That is a lot.

Ms. DEHMER. Okay, it is a lot. So you know what a million is,
and you know what a billion is because you deal with those dollar
amounts, right?

Mr. SiMPSON. We even deal with trillions.

Ms. DEHMER. That is where I was going. You know what a tril-
lion is because you deal with deficits. So the next one up is 1,000
up from that, and that is a quadrillion. That is a petascale, and we
have petascale computers now. And 1,000 up from that is quintil-
lion, and that is exascale. So it is 1 million up from the dollar
amounts you are used to dealing with.

Mr. SiMPsON. That is a bunch.

Ms. DEHMER. That is a bunch.

Mr. SiMPSON. That is a pretty fast machine, isn’t it?

Ms. DEHMER. Yes, it is. Yes, it is. And the world is in a race to
make those.

Mr. SIMPSON. Just out of curiosity, what are the advantages, dis-
advantages if we do or don’t do that?

Ms. DEHMER. Oh

Mr. SiMPSON. What does that give us the capability to do that
we can’t do now?

Ms. DEHMER. Yeah. I think I tried to touch on that in the open-
ing statement. It gives us a predictability to look at real-world sys-
tems and to model and simulate them without having to prototype
them. So, for example, if you are trying to create an engine, if you
are Ford Motor Company or GM and you are trying to create an
engine, in principle you will be able to start prototyping these what
they call in silico using the computer without having to make pro-
totypes. You will be able to understand parts of the world that are
inaccessible to you because they are too dangerous, they are too far
away, so forth.

So the faster computers get, the closer you can get to simulating
the real world without approximations, and that is the power of
these computers, and that is why the world is in a race to approach
exascale.

Mr. SiMPsSON. That is fascinating. Kind of blows your mind.

The Office of Science is one of our bill’s top priorities. It obviously
drives American innovation, keeps our science and engineering
workforce competitive, and leads to tomorrow’s jobs in manufac-
turing and other sectors. In the Department, the Office of Science
supports remarkable research, and there are great opportunities
that you have mentioned that are out there, but we also face a
stark fiscal reality. This year’s request proposes to reprioritize
funding within the science portfolio by cutting the Fusion and High
Energy Physics Programs in favor of Basic Energy Sciences and
Nuclear Physics. In these times of fiscal austerity, can you walk us
through the difficult trade-offs these programs face in the coming
years?

Ms. DEHMER. Sure.
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Mr. SiMPSON. Because I don’t see our budget getting any better
for the next while, frankly.

Ms. DEHMER. Right.

The decrease in High Energy Physics was driven by a couple of
factors. One, some of the construction projects were rolling off, and
so funding decreased. Second, we are not going forward with major
new starts, and the major new start under discussion is the Long-
Baseline Neutrino Experiment, until we hear the priorities put for-
ward by the High Energy Physics Advisory Panel. So that is the
decision on major increases in the High Energy Physics Program
is essentially delayed until we get that advice.

In Fusion Energy Sciences, we want to keep a vigorous domestic
program. This year we had a cut in the ITER construction in re-
sponse to what is happening in the ITER Organization. The admin-
istration absolutely maintains its commitment to the joint imple-
menting agreement that was put in place in approximately 2006,
but realistically we believe that our request this year will provide
the ITER project with what it needs this year.

Mr. SIMPSON. And we, in fusion energy, we cut the ITER by $15
million, and domestic fusion energy research by what, $40 million?

Ms. DEHMER. It is less than that, I believe. I would have to look
at the numbers. I don’t have them.

Mr. SIMPSON. Overall, it was about 90—$90 million cut on that.

But nevertheless, the fiscal year 2012 bill directed the Depart-
ment’s energy programs to transition away from awarding
multiyear grants that mortgage future years’ appropriations unless
absolutely necessary as in the case for large construction projects
that we simply cannot fund in 1 fiscal year. We find tremendous
value in fully funding projects up front, particularly small grants,
so that we can more adeptly handle the fiscal environment in
which we find ourselves in in any given year.

I am happy to report that the bulk of the Department’s energy
programs made this transition quickly, and now these programs
are in a position to react more quickly to changes in funding and
market conditions. The Office of Science, however, was never as
nimble on this subject. Of the 43 multiyear awards made by the
Department’s energy programs in the first 2 months of this fiscal
year, 41 were made by the Office of Science, or 95 percent of them.
And to clarify, these were not large projects. The average total
science award was only $952,000. This has been consistent with
your office’s previous practices. As a result, last year’s omnibus ap-
propriations bill included a requirement to fully fund awards and
grants less than $1 million. And can you provide us with an update
on how that transition to fully fund projects of under $1 million is
going?

Ms. DEHMER. We are absolutely following the direction to the let-
ter.

Mr. SiMPsON. Okay. Ms. Kaptur.

Ms. KAPTUR. Thank you, Mr. Chairman, very much.

And thank you for your testimony, Doctor. I was just going over
the last page of your testimony where you talk about Science Lab-
oratories Infrastructure, and you talk about funding requested for
2015 to complete construction of Science and User Support Build-
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ing at the SLAC National Accelerator Facility. Where is that lo-
cated?

Ms. DEHMER. California.

Ms. KAPTUR. California.

And then it talks about infrastructure at Princeton——

Ms. DEHMER. Yes.

Ms. KAPTUR [continuing]. New Jersey, and completing design
studies from materials design at Argonne, an existing laboratory,
and then Photon Sciences Lab, again at SLAC, and an Integrative
Genomics Building at LBNL.

Ms. DEHMER. Yes, that is the Berkeley lab.

Ms. KAPTUR. Also at Berkeley.

I just wanted to step back for a second and say to you in your
position, you know, if you were to overlay the Nation of various
academic institutions and how we disburse Federal funds for re-
search, I remember when I was first elected many years ago, and
we didn’t even have a phone connected on the 6th floor of Long-
worth, and the first visitor in the office was from MIT, the MIT lob-
byist. And I actually studied at MIT, so I appreciate it, but they
didn’t even know that. They were just there to lobby a freshman.
And I thought, my gosh, my university people don’t even know
what my office number is yet from out in Ohio.

And I guess my request to you is, as I visit these various labora-
tories, and I look at the infrastructure and the fine minds that are
working there, and then I look at the parts of the country that
have been economically hurting for a long time, all I would ask you
to do is find a way to find the universities in places that aren’t the
favorite few here in Washington and to do some affirmative effort
to find what is there, and to see, whether it is engineering, whether
it is math, whether there are ways that with all of the duties you
have that you could really look at parts of the country that have
major, major challenges, and not all professors in those regions are
inadequate. Many are there for various reasons, and they have
something to contribute.

But I found, for instance, when I was on the National Science
Foundation Committee, it was the same universities all the time.
And I just look at the flow of funds over, you know, 25 years, and
I think, okay, it is great for the country, but it is not so great for
many other regions of the country.

So if there is anything you could do to broaden the umbrella—
we are not even asking for buildings; we are just asking for inclu-
sion—and to particularly look at those places in the country that
have had serious outwashes of production, and where the people
are still struggling to obtain work.

The role of these incredible institutions can really make a dif-
ference, and we have had really good—made some good efforts in
our area to sign an agreement with Argonne, for example, with a
NASA facility, which is the only Federal research facility we have
in northern Ohio.

But I just look around the country, and I think, you know, it is
a good life working at Berkeley. Man, you look out over the Pacific,
you know, and fog comes in, and the sun comes up, and places for
lunch, and comfortable. And, you know, everybody has got an IQ
above, what, 120, 150—2,000, probably. And I just look at the
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places in the country. Our chairman of the full committee comes
from Kentucky. I look at some of the struggles that he has in Ken-
tucky, and I think in the high sciences they ought to at least be
surveying the horizon and taking jewels that exist in different
parts of the country, including them.

I remember when I was on one of the veterans subcommittees
and I said, you know, you have got a problem with all of these vet-
erans who are sick in the beds every day in these hospitals, and
let us take a look at who is on your protocols, which scientists are
coming in to make decisions about where to give grants for this or
that within the VA. It was the same thing.

So I see a Federal pattern across different departments, and I
am just trying to sensitize you to my concern that there be inclu-
sion, and that somebody be thinking about that somewhere in your
shop and at least provide opportunities to include people on peer
review panels, places that the Department of Labor can tell you ex-
actly where these communities are, and there are whole regions
that lack the kind of capacity that many of these facilities that you
have mentioned in your testimony have.

So I just wanted to make that point. I just want to go to my
questions here. I wanted to ask you a question about other coun-
tries, and when you talk about everybody wanting to get into cer-
tain types of high science. In the way you look at the world, how
would you rank those countries and in which areas of inquiry?

Ms. DEHMER. Okay. Let me back up a little bit. When I started
in science, it was a very long time ago, probably 40 years ago, the
United States was the place to be. The United States has not di-
minished at all. We still have outstanding researchers who are well
funded. The change has been that other countries, other areas of
the world recognize that science and engineering are incredibly im-
portant for their economic development.

So now I would say that, for example, in high-performance com-
puting, big competitors are in China— China actually has the num-
ber one top-performing computer right now; in Japan and in Eu-
rope.

In light sources, light sources are incredibly important because
they can examine materials at the atomic level. And if you know
how materials are made at the atomic level, you can start building
new ones. We were dominant. The United States was dominant in
light sources for decades, and I know because I used some of the
early ones in the early days of light sources in the 1980s. Today
China, Japan, Europe, South America are all building light sources
that are competitive with ours. It is not that we aren’t well funded,
and building outstanding machines, and having outstanding people
work; it is that the rest of the world has figured out that they have
to do this, too.

And so we are in a race in the important technological areas that
drive innovation with other parts of the world.

Ms. KAPTUR. Where is Russia?

Ms. DEHMER. Russia is not at the same level in computing. It is
not at the same level in materials characterization using these very
advanced tools, but they have some outstanding researchers, and
they have outstanding facilities for particle physics and high-en-
ergy physics. Novosibirsk is one that comes to mind.
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Ms. KAPTUR. You have talked about material science.

Ms. DEHMER. Yes.

Ms. KAPTUR. And we know that that is critical for the advance-
ment of our Nation’s manufacturing base. Can you take a few mo-
ments to delve a bit more into what the Office of Science is doing
in the area of material science?

Ms. DEHMER. We have one of the biggest material science pro-
grams, basic research material science programs, in the govern-
ment. And I think taken as a whole, the Department of Energy is
probably the lead in material sciences if you include the technology
offices.

What we have done over the past decade is we have worked very
hard to understand how materials are constructed from the bottom
up using nanoscale science. We built five nanoscale science re-
search centers in the mid-2000s, and what we are doing now is
trying to develop new materials with new properties and new
functionality that can actually be put into production for things
like batteries, and solar cells, and catalysts, and so forth. So we are
one of the leads in material sciences, and we are very aggressive
about pursuing new ways of doing business.

Ms. KAPTUR. Does that include metals as well as composites?

Ms. DEHMER. Absolutely. Metals, alloys, composites, soft mate-
rial, everything.

Ms. KAPTUR. All right. That is my first round, Mr. Chairman.

Mr. SiMPSON. Mr. Nunnelee.

Mr. NUNNELEE. Thank you, Mr. Chairman.

Well, this is the second time today that the ranking member and
I are so much along the same line of questioning that I think we
must be working off the same notes.

To be honest, while I do consider her a friend and respected
member of this committee, I think it is more indicative of the bi-
partisan nature of the work on this committee, because the issues
that we are confronting really don’t know partisan boundaries.

In my opinion, we are standing on the shoulders today of the
people who came before us that made the decision to invest in re-
search and those who actually conducted that research. And almost
every aspect of every one of our daily lives has been impacted by
the work they did before we got here. I am thinking I have friends
who work every day in careers that once did not exist—In fact,
there was not even terminology for these careers when my grand-
parents were my age. And with that foundation, I look forward to
knowing that my children, my grandchildren, and their grand-
children are going to be impacted every day in their life by deci-
sions that we make collectively on this committee by projects that
we either embrace or projects that we reject. That is a heavy re-
sponsibility.

With that in mind, following on what the ranking member had
to say, I would just like you to continue to put in context our Na-
tion’s investment in research as compared to that investment being
done by other global powers. Where do we fit?

Ms. DEHMER. Perhaps an example. Some years ago when I was
still the director of the Basic Energy Sciences Program we made
the decision to invest in the Linac Coherent Light Source, which
is an X-ray free-electron laser. It was throwing long. No one, no one
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believed that an X-ray free-electron laser would work, but we used
the SLAC Linac, and it turns out that the day of commissioning,
many people said it will never work; it will take 6 months to com-
mission. It commissioned in 2 hours.

But that is not the real point of the story. The real point of the
story is that Germany was also heavily invested in free-electron la-
sers, and one of the things that we did was have collaborations
with our German colleagues, and they had very advanced instru-
mentation and detectors. And had it not been for their bringing
their instrumentation and detectors over, we never would have
made such a huge impact on day one of the commissioning of the
Linac Coherent Light Source.

If you go back, say, 20 years, we never could have said that
story. There never would have been a Germany that was equal to
us and in competition with us at that level. That is becoming more
and more true. And I think it is necessary to pick areas of science
where the United States wants to be number one and make aggres-
sive investments.

Mr. SiMpPsON. Will the gentleman yield for 1 second?

Mr. NUNNELEE. Sure.

Mr. SiMPSON. What does that mean? Not the last statement, but
the light source that you are talking about. I mean, practical terms
to the American people, the average individual, what does

Ms. DEHMER. So what do light sources do? Okay, they examine
materials at very high resolution through something called scat-
tering, and they can tell you the atomic composition and the place-
ment of atoms in materials. For example, biomolecules, right? Bio-
molecules are very important, and drug manufacturers are very
keen to know the structure of proteins because they can then make
drugs that bind to the proteins, right? So the Linac Coherent Light
Source is different than conventional light sources. Conventional
light sources need tiny crystals in order to do X-ray scattering and
get structures of proteins. The Linac Coherent Light Source actu-
ally is so bright and so powerful that you can drop a protein, not
in a crystal, but you can drop a protein in a little jet of water down
in front of the beam, and without a crystal, one molecule at a time,
you can begin to get structures.

Now, why is that important? Why is it important to do that fast?
It is important to do that fast, because many, many proteins, the
majority of the proteins, won’t crystallize. So now you suddenly
have a tool that does single-molecule imaging—that was one of the
stretch goals of this machine—single-molecule imaging of proteins
that don’t crystallize, and so it opens up a whole new world of
science for the users.

Mr. NUNNELEE. All right. You talked about collaboration with
other countries.

Ms. DEHMER. Yes.

Mr. NUNNELEE. So much of what we do does require that collabo-
ration.

Ms. DEHMER. Right.

Mr. NUNNELEE. How do we achieve that and at the same time
maintain our country’s global position, scientific leadership, and
our own national interest?
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Ms. DEHMER. Well, there are cases where collaboration is nec-
essary and is good; where an instrument is too expensive, too tech-
nologically difficult for a single country to build. And the one that
comes to mind is the Large Hadron Collider at CERN. We are es-
sentially out of the business in the United States of collider phys-
ics, high-energy collider physics, but its perfectly acceptable to us
and to the rest of the world to be users at CERN. In fact, a third
of the users at the Large Hadron Collider are U.S.

So, okay, but do you want to do that? Do you want to have a cen-
tral facility in the world that does high-performance computing
with you not having access to it or control of it? As far as I am con-
cerned, I don’t think so, and that is reflected in our budget. Do you
want to have facilities for materials characterization which drives
new materials discovery and development that is somewhere other
than here? I really don’t think so.

So there are places where you collaborate, and there are places
where you have to have your own tools. That is how I look at it.

Mr. NUNNELEE. Mr. Chairman, four semesters of calculus got me
out of the engineering school and into the business school, but this
fascinates me.

Mr. SiMPSON. I agree with the gentleman. This is fascinating
stuff, and fortunately, or unfortunately, it is way above my pay
level, it is up there, but it is interesting. And that is why I ask on
the practical level, how do I explain some of this stuff to the aver-
age Joe that wonders why we invest in this stuff? So I appreciate
your answers.

Mr. Fortenberry.

Mr. FORTENBERRY. Thank you, Mr. Chairman, and thank you for
welcoming me to the committee.

Doctor, I have some particular concerns I would like to ask you.
I assume in nuclear experiments that chaos is not a good thing.
And yet I have delved a little bit into this ITER facility, the inter-
national organization that runs this ITER facility, and it appears
to be pretty chaotic. And I think that that is affirmed by the budget
request which is lower for Fusion Energy Sciences. And in one par-
ticular sentence that you have in your testimony, it says, our
present assessment of the international project is that it cannot
under current conditions meet the most recent schedule put for-
ward by the ITER Organization.

Is this a waste of money?

Ms. DEHMER. No. That is not our position. You know, as I said
at the beginning, the United States, the administration, maintains
its commitment to the agreements that we made in 2006, the joint
implementing agreement. I have built a lot of projects in my years
in the Department of Energy. I spent 12 years as the Director of
Basic Energy Sciences, building very large projects, the Spallation
Neutron Source and several others, and I know that projects run
into trouble. And the management assessor’s report on ITER has
indicated that ITER is now in one of those periods.

What we expect is for the ITER Organization to accept the rec-
ommendations of the management assessor’s report, to create a cor-
rective action plan, and to begin to implement that corrective ac-
tion plan, and at that point I think it is possible for this project
to turn around and build ITER. But at this point the $150 million
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request is what we believe is an appropriate request for this project
at this moment in time.

Mr. FORTENBERRY. I am sorry if I am confused about the num-
ber. I am reading $225 million.

Ms. DEHMER. No, that was

Mr. FORTENBERRY. This year’s implemented number?

Ms. DEHMER. In 2014?

Mr. FORTENBERRY. Yes.

Ms. DEHMER. In 2014 the number is $200 million.

Mr. FORTENBERRY. And it will drop to $150?

Ms. DEHMER. Correct.

Mr. FORTENBERRY. Okay. I guess the point, then, is affirmed that
here we are lowering our commitment because we are basically
suggesting that the organization, this organizational structure and
the trajectory towards some outcome here appears less and less
probable.

Is this money better invested elsewhere? Should this be revis-
ited? This is a lot of money.

Ms. DEHMER. This is a lot of money. I think this year, under
these circumstances, $150 million is the correct request.

Mr. FORTENBERRY. Okay. Are we putting a Band-Aid over some-
thing that is bleeding, and then next year we will have another
consideration as to whether or not we are going to be a part of this
at all? And when is the projected project conclusion; 2024, did I
read that correctly in another article?

Ms. DEHMER. I don’t know what article you are referring to, but
the ITER Organization has committed to provide a baseline which
is the schedule for the project by summer of next year, by summer
of 2015. I don’t particularly want to preclude, you know, obviate
their work by suggesting what an end date might be for first plas-
ma.

Mr. FORTENBERRY. Okay, then that is when it gets hard for deci-
sionmakers, because we are committed to something that appears
to be open-ended, is not going well at the moment. There is no de-
fined outcome. I recognize this is experimental in nature, and it
has got international ramifications.

When did this start, and when were the initial assessments that
we would actually have some conclusive data or project that was
usable, implementable, because it was a lot earlier than this?

Ms. DEHMER. I am sorry, I don’t understand the question. When
did

Mr. FORTENBERRY. When did the organization start, and when
were the initial timelines and projections for outcomes?

Ms. DEHMER. The ITER Organization became an organization in
2007. And the

Mr. FORTENBERRY. But the idea was much earlier than that.

Ms. DEHMER. Oh, yes.

Mr. FORTENBERRY. And I assume money spent on it much earlier
than this.

Ms. DEHMER. We rejoined, the United States rejoined the ITER
Organization at that time. We had been in it much earlier.

Mr. FORTENBERRY. And then suspended our membership. And
why did we do that?
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Ms. DEHMER. I am not a historian in this particular case, but I
believe because of the—you know, the design and schedule.

Mr. FORTENBERRY. So we are bumping maybe perhaps into the
same problem here?

Ms. DEHMER. I think it is a very different project at this moment
in time than it was at the time we got

Mr. FORTENBERRY. What is it going to produce and when?

Ms. DEHMER. It is going to produce ITER, which is the first
worldwide experiment to create a burning plasma, and probably
the earliest—my personal guess, not an administration guess—is
late 2023.

But again, the ITER Organization has committed to provide us
with a baseline by summer of next year.

Mr. FORTENBERRY. Do we have some sort of probability assess-
ment of what a 2023 outcome is going to look like?

Ms. DEHMER. No.

Mr. FORTENBERRY. And then how much money will we project to
have spent by then on this?

Ms. DEHMER. So last year when we submitted the 2014 budget,
we said that we would spend up to $225 million a year, up to $2.4
billion, but we would reassess as we approach first plasma.

Mr. FORTENBERRY. Who are the largest contributors to this?

Ms. DEHMER. The E.U. is the largest contributor.

Mr. FORTENBERRY. And how much have they contributed?

Ms. DEHMER. They have 45 percent of the project, and the other
members have 9.09 percent each.

Mr. FORTENBERRY. So we contribute 9 percent to the total?

Ms. DEHMER. Correct.

Mr. FORTENBERRY. All right. Thank you, Mr. Chairman.

Mr. SiMPSON. Let me ask you, when these large international
joint ventures, I guess you will call them, whether it is the accel-
erator at CERN or ITER, are they proprietary, the people that do
the research there, or is it shared with all of the members?

Ms. DEHMER. No, at CERN the work is not proprietary. The ex-
pectation is that the researchers will publish their work.

Mr. SiMPSON. And will that be the same at ITER?

Ms. DEHMER. I would have to go back and look at the ITER
agreement. I don’t know the answer to that.

Mr. SiMPSON. Is it generally the standard that we use on these
types of the facilities?

Ms. DEHMER. Yes, sure.

Mr. SiMPsoON. If it is proprietary work, they end up having to pay
for it?

Ms. DEHMER. Yes. For virtually all of our scientific user facilities,
there is no cost for nonproprietary work, and the expectation is
that the researchers will publish their work. A very small fraction,
very small fraction, a few percent of the work is proprietary, and
then the user pays full cost recovery.

Mr. SiMPsON. Okay. Several years ago the Department of Energy
transitioned all isotope-production programs to the Office of
Science, a transition that was ordered by Congress a number of
years prior to that. In your view is the isotope program operating
well under the Office of Science, and is the Office of Science work-
ing to ensure that commercial isotope producers have direct work-
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ing relationships with user facilities on a day-to-day operational
matter as it continues its effort to coordinate isotope-production ac-
tivities across the DOE complex?

Ms. DEHMER. Yes, we think it is working well. There is an iso-
tope office at Oak Ridge National Laboratory, and that is the day-
to-day contact for most people who would interact with the pro-
gram, but others do interact directly with headquarters.

Mr. SiMPSON. The office is authorized to charge its customers
fees to recover its costs on the isotope program.

Ms. DEHMER. Yes.

Mr. SIMPSON. And I am told that it also imposes an additional
surcharge on all or most customers, which the office says is to pay
for infrastructure across all isotope facilities.

Do you believe the pricing, including the surcharges, is well justi-
fied and fair to both the taxpayer and the isotope customer?

Ms. DEHMER. I am not familiar with the surcharge. I will have
to provide an answer for the record on that.

Mr. SimPsON. Okay. And I apologize, Mr. Fleischmann. You came
back in, and I was thinking we were going right down the line,
and—time is yours.

Mr. FLEISCHMANN. Well, thank you. I appreciate the line of ques-
tioning from the chairman, and I thank you for this opportunity.

And, Doctor, the sentiments of this subcommittee, I think are
very clear. We are truly amazed with what is going on in your
field. I have the great privilege of representing the city of Oak
Ridge. Any time I go to the lab and see Dr. Mason, I am just
amazed with the tremendous strides that we are making across the
board in science. It is so important.

I have a few questions, though. The Spallation Neutron Source
and HFIR at Oak Ridge National Laboratory make Oak Ridge the
world leader when it comes to neutron science, neutron-scattering
materials for study, and the production of isotopes and irradiated
materials with neutrons. Does the budget request adequately sup-
port a continued infrastructure—support the continued infrastruc-
ture needs of the neutron facilities at Oak Ridge?

Ms. DEHMER. Yes, it does.

Mr. FLEISCHMANN. Okay, thank you.

Do you foresee an increased role for the neutron facilities at Oak
Ridge, especially in light of the closure of the Lujan Center at Los
Alamos?

Ms. DEHMER. Yes. The budget that we provided for High Flux
Isotope Reactor and Spallation Neutron Source will allow them to
accommodate a couple hundred more users, and that is roughly the
number of users that will be displaced at the Lujan Center.

Mr. FLEISCHMANN. Okay. Doctor, as you are no doubt aware, the
Oak Ridge National Lab is required to maintain an increased secu-
rity footprint due to the presence of U-233, a fissile material, in
building 3019. Although the removal of U-233 from the building
3019 is primarily the responsibility of the Environmental Manage-
ment, security is the responsibility of the Office of Science.

How much does the Office of Science expect to spend to keep
building 3019 secure until the materials are removed?

Ms. DEHMER. I will have to get that answer for you.
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Mr. FLEISCHMANN. Okay. If you would provide that for us, I
would appreciate that.

Ms. DEHMER. Certainly.

Mr. FLEISCHMANN. A follow-up to that, I know there have been
some issues with the removal of U-233 to the Nevada test site.
Can you tell the committee about some of the issues encountered
and provide with us an updated timeline, please?

Ms. DEHMER. I know that the Department of Energy is working
with the State of Nevada to try and reconcile this. I don’t know
what the timeline is for an outcome of that.

Mr. FLEISCHMANN. Okay. We discussed earlier and I appreciate
your going into some of the supercomputing issues, which are tre-
mendous. I wanted to talk with you about that. As you are no
doubt aware, Titan at Oak Ridge was the fastest computer in the
world until recently being eclipsed by a Chinese computer.

Ms. DEHMER. Yes.

Mr. FLEISCHMANN. Could you please tell us what the Depart-
ment’s plan is in order to remain a world leader in supercom-
puting?

Ms. DEHMER. Well, I talked a little bit in the oral statement
about exascale. We have a plan to produce an exascale machine by
the early 2020s that will be 500 to 1,000 times more powerful than
the ones we have today.

Moreover, it will be a capable exascale machine is the wording
that we use, and what that means is it will be programmable, and
it will be usable by the scientific communities. That is a big dif-
ference between building an exascale machine that just runs at
exaflops per second.

So our goal is to make an exascale machine that is program-
mable, that has reasonable power requirements, and that is made
from commercial components. And we have two or three genera-
tions of computers that will be installed at Oak Ridge in the inter-
vening years before we get to, say, 2022, 2023. So we are aggres-
sively going forward with that. It is our highest priority in the Of-
fice of Science to make that happen.

Mr. FLEISCHMANN. Thank you very much. I think you and I
agree that supercomputing is a superpriority for our Nation.

Ms. DEHMER. It is.

Mr. FLEISCHMANN. And I appreciate your passion for that.

If I may in my last question, again, you have touched on it ear-
lier, can you please tell the committee and reemphasize just how
important this is with supercomputing to enhance and improve
other programs within the Office of Science?

Ms. DEHMER. One of the things that our Advanced Scientific
Computing Research Program does is it reaches out to all of the
programs in the Office of Science on a regular basis; has joint
workshops to find out what those programs need in terms of capa-
bility, hardware capability; and also works with every one of the
programs in the Office of Science to advance their scientific com-
puting needs.

In addition, that program has reached out to the technology of-
fices that you talked with this morning, and is working with them
as well.

Mr. FLEISCHMANN. Thank you, Doctor.
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Chairman, I yield back.

Mr. SiMPsSON. Thank you.

I guess the reason people like Mr. Nunnelee and I find this all
so fascinating is you are sitting here talking about these supercom-
puters. I can still remember when I was taking college chemistry
and physics classes when I bought my first HP computer that
added, subtracted, multiplied, and divided. And the thing is you
would use it taking a test, but you didn’t trust it. So you would do
it with pencil, you know. And that is what is so stunning to us
when we see all of this stuff.

I should have said this earlier, and welcome, Mr. Fortenberry, to
our subcommittee. It is good to have you on the subcommittee, the
Congressman from Nebraska, First District, and we are glad you
are with us here.

Mr. FORTENBERRY. Thank you.

Mr. SiMPSON. Ms. Kaptur.

Ms. KAPTUR. Thank you, Mr. Chairman.

I wanted to, Dr. Dehmer, go to the area of bioenergy a little bit,
and the Department is currently supporting three Bioenergy Re-
search Centers, and they are in their second 5-year term.

Ms. DEHMER. Yes.

Ms. KAPTUR. And my question really is can you bring us up to
date on the progress in those three centers, where are they located,
and what breakthroughs have you accomplished during that time,
and how do you work with the Department of Agriculture? I can
assure you that I was on the Agriculture Subcommittee, and Sen-
ator Harkin and I wrote the first title to push the Department of
Agriculture into energy, and they didn’t want to go there. And we
did it in an appropriation bill as the authorizers, so it is really in-
teresting to see where the momentum is.

Now some have discovered that, oh, gosh, there is a future in
unlocking the carbohydrate molecule. But my senses were at the
beginning of that science, so this morning I put an article in the
record dealing with an F—16 unit in our region that flew, the first
one,husing a blend of canola and other petro blends, and it didn’t
crash.

But I am interested in, what can you tell us about those three
centers? Where are they located? Where are you headed with all
of that? What are some of the breakthroughs you have noted, and
how do you work with the Department of Agriculture?

Ms. DEHMER. So first the centers are located at Oak Ridge Na-
tional Laboratory. They have multiple partners. Each center has a
number of partners, but the lead institution for the first one is Oak
Ridge National Laboratory. For the second one is the University of
Wisconsin, and for the third one is Lawrence Berkeley National
Laboratory. And like I said, each one of these

Ms. KAPTUR. The third was Lawrence?

Ms. DEHMER. Lawrence Berkeley National Laboratory.

Each one of these has probably 10 or 15 partners, universities,
you know, local industries, whatever.

The Bioenergy Research Centers were established in 2007, and
they were established to produce ethanol from cellulose. At the
time cellulosic ethanol was a stretch. Most ethanol was produced
from crops, food crops, that assembled the raw material into a part
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of the plant that was easily obtained; corn, for example, corn ker-
nels, or soybeans. Cellulosic ethanol is very different because the
feedstock cellulose is entwined inside the woody stems of the plant,
and it is hard to get out. It is not a food crop, so it doesn’t compete
with food crops.

So there were three challenges for the Bioenergy Research Cen-
ters when they were started. One is to look at feedstocks, alternate
plants. The second was what we call recalcitrance, and that is the
process of getting the cellulose out of the plant. The plant doesn’t
want to give up the cellulose. The plants have woody stalks that
are very stiff, and Mother Nature made them that way so they
wouldn’t fall down, and now we are trying to get the cellulose out
of those woody plants. And the third challenge was microbial syn-
thesis of biofuels, mostly ethanol, but it could be higher alcohols or
fuels as well.

So each center picked certain areas to emphasize. In a sense, all
of the centers touch on each one of these, but in the area of feed-
stocks, there has been a tremendous effort to look at wild-type
feedstocks, for example, looking at thousands of poplar varieties,
looking at all kinds of grasses, so just looking at what Mother Na-
ture gives us, but second, doing genetic engineering to make those
plants have more cellulose and make the plants release their cel-
lulose easier. So that is the first feedstocks.

The second is recalcitrance, so how do we get the cellulose out
of a woody plant? And there were pretreatment innovations made.
There was microbial decomposition of plants to get the cellulose
out. So in each one of these three areas, there has been major ad-
vances made.

And the final is microbial synthesis of fuels, and a couple of the
Bioenergy Research Centers have worked very hard to modify mi-
crobes to make fuels in a single step, or make heavier fuels. So I
think the first 5 years of these Bioenergy Research Centers have
been incredibly successful in addressing the three main goals of the
BRCs, the Bioenergy Research Centers, when they were formed.
Now they are into their second 5-year period with even more ambi-
tious goals, but, again, along these same three areas.

Ms. KAPTUR. But cellulosic has undergirded—it is your funda-
mental material, from what you are saying?

Ms. DEHMER. Yes.

Ms. KAPTUR. You focused on the alcohol side. What about the oil
side?

Ms. KAPTUR. So the Bioenergy Research Centers have also
worked on modifying plants to produce oil so that the oils would
be easier to extract, but in general, their goal was not to make
plants that have oil that could be immediately chemically altered
to be alcohols.

Ms. KAPTUR. And is that because that is more expensive?

Ms. DEHMER. I don’t know. I don’t know the answer to that, but
I do know that the fundamental goal of these centers was to use
nonfood crops that could be grown in weaker soils so that they
wouldn’t compete with the soils that we use for food crops, and
make it—modify the plants, modify the microbes, modify
pretreatment conditions to make it easier to pull the cellulose out
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of the plants, and then to modify that to make sugars, and then
to ferment the sugars.

Ms. KAPTUR. It would be really interesting to look at the sugar
versus the oil. I don’t know if you can find somebody there who
thinks about that.

Ms. DEHMER. I can certainly have a little short white paper, you
know, a page or two white paper written on using oils versus using
sugars to produce alcohols

Ms. KAPTUR. Right.

Ms. DEHMER [continuing]. Versus using cellulose.

Ms. KAPTUR. I have a listing in my office one of my seed dealers
gave me with all of the oil content of seeds, and some of them are
not really edible seeds, but they produce a lot of oil. And so I was
just curious for our biodiesel market, for example, how much re-
search is going on there. I am trying to get a sense of what is hap-
pening on the sugar side and what is happening on the oil side. So
any clarification you can provide would be most interesting.

Ms. DEHMER. Okay. Okay.

Ms. KAPTUR. And I wanted to ask a question I asked this morn-
ing of our witnesses from the Department, and that is that of ev-
erything you have seen in developing research, for the record, are
there any particular fields that, when you have seen what is hap-
pening, it has been particularly rewarding for you as a scientist,
say, that is really going to mature quickly and is going to make a
huge difference? It sounds like supercomputing is where you put a
lot of your marbles, but maybe there is something else.

Ms. DEHMER. I think when I look back on my time in the Depart-
ment of Energy, one of the things I am proudest of is 5 years of
workshops with community input and advice from the advisory
committee that eventually led to 46 Energy Frontier Research Cen-
ters. They are just little engines of discovery.

We recently had the Secretary of Energy’s Advisory Board,
SEAB, look at the Bioenergy Research Centers, the Energy Fron-
tier Research Centers, the hubs, and the draft report was just post-
ed on the Web, and the Energy Frontier Research Centers have
fared extremely well. So I am very proud of that.

In terms of my later years here, I think one of the biggest sur-
prises to come out of the research that is done in the Department
of Energy was the Nobel Prize to Saul Perlmutter a few years back
for his discovery of the accelerating universe. It is rare in science
that a single—a single discovery or a single event changes the way
we think about the world around us, and this discovery of the ac-
celerating universe did that. So that is a key point.

The other thing, the third thing, that I would like to mention has
to do with our light sources. Every 3 years the Nobel Prize in
chemistry is awarded to biochemistry, and the last four prizes in
this area were awarded to investigators who used the light sources
to learn the protein structures of extremely important proteins.
And I think it is remarkable that we haven’t missed a Nobel Prize
using a light source in four of those, in a set of four of those.

So I think, you know, these are the kinds of things that I think
o}f; Wl?en I think about what has really changed the way people
think.
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Ms. KAPTUR. That perspective is most interesting. Thank you for
sharing it.

Thank you, Mr. Chairman.

Mr. SiMPSON. Mr. Nunnelee.

Mr. NUNNELEE. Thank you, Mr. Chairman. You and I both have
been reflecting on our university career.

Ms. Dehmer, if you would walk me through the relationship be-
tween the Office of Science, the various research universities—we
have four in my State—and the national labs. How do you inte-
grate them? How do they fit together? And what are their roles?
What is your role?

Ms. DEHMER. So in the Office of Science, we support about 300
institutions, and because there are only 17 labs, most of those insti-
tutions are universities.

Increasingly, over the last several years, the laboratories and the
universities have partnered in big activities. The Bioenergy Re-
search Centers is one. All three of them have university partners,
and two of them are run by labs, but have significant university
partners.

Of the Energy Frontier Research Centers, three-quarters of them
are hosted by universities, and they will reach out to labs and have
lab partners.

So what I have seen happen is over the last 10 years that the
university community and the laboratory community have become
much more interactive, much more collaborative. The labs have
been more collaborative with one another. And the university com-
munity has relied on the laboratories for its big tools.

Twenty-five, thirty years ago—so I go back with the labs a long
ways—there was no such thing as a scientific user facility that was
wide open. Today the scientific user facilities have redefined what
a laboratory is. We touch as many people by funding them directly
as we do by those going to our scientific user facilities at the labs,
roughly 28- to 30,000 each. So the labs and the universities have
really become partners, each doing what it does best and each
needing the other.

Mr. NUNNELEE. So how do you go about deciding whether we
need this university to partner with this lab as opposed to that uni-
versity?

Ms. DEHMER. Typically it is done by a funding opportunity an-
nouncement, and the partnering is self-partnering.

Mr. NUNNELEE. So there is an announcement, the universities
know about it, and then they just work——

Ms. DEHMER. Typically groups at universities and laboratories
will reach out to one another to form a partnership. It is not di-
rected by headquarters.

Mr. NUNNELEE. All right. Thank you.

Yield back, Mr. Chairman.

Mr. SiMPSON. Mr. Fortenberry.

Mr. FORTENBERRY. Thank you, Mr. Chairman.

I want to return to some of what my colleague Ms. Kaptur was
talking about regarding biofuels research and ask you to point to
some specific outcomes.

And then I do have a concern of trying to get an understanding
of what research is going on across multiple disciplines.
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For instance, when I was on the Agricultural Committee, we had
asked for a summary of all of the research going on across the gov-
ernment into renewable biofuels, and we don’t think we ever got
it, because it looked like to be a pretty complicated piece of infor-
mation to try to obtain. So that suggests there might be some du-
plication going on. Is there a coordinated effort here with the De-
partment of Agriculture?

And then could you be specific in terms of what we are looking
at producing? I understand that the next generation of ethanol was
to be cellulosic, and there is some advancements being made inter-
nationally. It is my impression is we are lagging, though, here in
the United States in that regard.

And then regarding your microbial synthesis of fuels, does that
mean algae?

Ms. DEHMER. No, it does not mean algae.

Mr. FORTENBERRY. Okay. Well, tell me what that means.

Ms. DEHMER. The Bioenergy Research Centers in general do not
work on algae. They work on other kinds of feedstocks. So it would
be other feedstocks using microbes to generate alcohols directly.

I don’t know enough about this to be as informed as I am on
some other subjects.

Mr. FORTENBERRY. Well, I think that is part of my question, and
neither do I. And I would like to know what the government is
doing everywhere, not just right here, in this regard to ensure that
we are coordinating properly, that we have not unproductively
stovepiped this between you, the Department of Agriculture, and
the Department of Defense, all of whom have interest in this.

Ms. DEHMER. Well, I know that there are coordinating commit-
tees, Federal coordinating committees, that do look at this. I also
know that the former Director of Biological and Environmental Re-
search, she retired not very long ago, came from the U.S. Depart-
ment of Agriculture. And so she reached out very often to USDA
to form collaborations.

In general, in the Department of Energy, in the Office of Science,
we have a good understanding of what our counterparts are doing,
whether it be USDA, the National Science Foundation, the Na-
tional Institutes of Health, or the DOD agencies.

We have a good understanding, and I have not seen an example
where partnering doesn’t happen when it ought to happen.

I am happy to get you the information on biofuels across the gov-
ernment to give you a sense of where the Department of Energy
fits and where other agencies fit.

Mr. FORTENBERRY. That would be helpful, because—to not only
understand who is doing what and then who is making the decision
about who is going to collaborate with whom. That would also be
helpful.

Ms. DEHMER. Okay.

Mr. FORTENBERRY. I think that way we ensure that the proper
specialization is supported, and we are clearly always looking for
areas in which we can consolidate or make things more effective
and efficient.

But in terms of the outcomes, is my statement correct that we
are lagging in cellulosic—the next generation of cellulosic produc-
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tion, whereas there are some other countries who have integrated
this more successfully into commercial outcomes?

Ms. DEHMER. I don’t know the answer to that, but I will get you
the answer.

Mr. FORTENBERRY. It is my understanding that China may be
as—and I'm going off memory here—but Brazil, I think, has made
some advances as well.

Ms. DEHMER. Okay. Again, I don’t know. Brazil, of course, is very
heavy into sugar.

Mr. FORTENBERRY. Right. Right.

All right. Thank you, Mr. Chairman.

Mr. SiMPSON. Last thing I want to touch on with you is that Con-
gress funded the first three energy innovation hubs in fiscal year
2010. The Committee funded a limited number of these hubs be-
cause of their potential to deliver more per taxpayer dollar, but we
also funded them with the understanding that the progress must
be tracked closely, and that only hubs demonstrating exceptional
results should be extended beyond their initial 5 years.

One of the three hubs, the Joint Center for Artificial Photosyn-
thesis at Cal Tech and Lawrence Berkeley National Lab, is under
your purview. In laymen’s terms, this hub aims to create a device
that creates transportation fuels from sunlight. The budget request
includes funding to renew the hub for another 5-year term.

How has this hub performed so far, and will you look to recom-
pete it or simply renew it?

While hubs are originally pitched by the Secretary of Energy as
initiatives under one roof, this hub is actually under two roofs, Cal
Tech and Lawrence Berkeley Laboratory. Is that model proving ef-
fective? And what are its challenges? And what have you learned
from the hub model of this experience?

Ms. DEHMER. This particular hub has produced to date some
very interesting results, one of which was the development of very
high-throughput screening for parts of what will become the artifi-
cial photosynthetic device. It has developed apparatus for screening
tens of thousands of catalysts, for photoabsorbers and so forth
quickly and rapidly, and that is a big step in creating a device. And
they have also done some very excellent work at the beginnings of
trying to assemble components into a device.

This hub, as probably you are aware, had some management
challenges in the middle of its life. The Basic Energy Science Pro-
gram, which runs the hub, which oversees the hub, is going in for
the final annual review of the hub in April of this year. Based on
that review, guidance will be provided to the hub director, and that
guidance can span a wide array.

I can tell you that the likelihood of recompetition is extremely
small, because starting a new hub in the same area, we would have
to go through the same growing pains. I mentioned earlier the Sec-
retary of Energy’s Advisory Board review of hubs, Energy Frontier
Research Centers, Bioenergy Research Centers, and NRBE, that
report is in draft on the SEAB Web site. It just came out this week-
end.

One of the comments that it makes about hubs is that when the
renewal time comes, the options should be, for example—I may not
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get this totally correct—termination, full funding, or something in
between. And——

Mr. SiMPSON. That leaves it pretty wide open.

Ms. DEHMER. But recompetition is not one of the options. Recom-
petition is not one of the options.

The hub owner can also put out less funding, as we have seen
with the hub, the buildings hub, and dehubify it. But recompetition
is not an option.

So based on this review that will happen in April, the program
will provide direction to the hub for its renewal proposal. And we
have requested full funding for the hub, but that is a placeholder.
Once we know what direction we have given to the hub manage-
ment, we will inform this committee.

Mr. SiMPSON. So if those are the options, full funding or
defunding, dehubifying, whatever you want to call it, or anything
in between——

Ms. DEHMER. Anything in between.

Mr. SIMPSON [continuing]. Does that suggest if we—what do you
do if you have a subject matter that is potentially very, very valu-
able, like this Joint Center for Artificial Photosynthesis? Let us as-
sume that that is a subject we ought to be investing in and so
forth, but the hub just does a poor job, so you want to defund it.
You still have the subject that you think is important. You don’t
recompete it? You just say, we picked the wrong subject? I don’t
know that I am explaining it well.

Ms. DEHMER. No. I do understand what you are saying.

I don’t think that will be the outcome, first, knowing a lot about
this particular hub.

There may be areas within the hub that are extremely high func-
tioning and ought to continue. The entire hub might well ought to
continue, but you have to—one thing that is important to under-
stand is that this hub is built on an incredibly large research port-
folio that the Basic Energy Sciences Program funds in artificial
photosynthesis, essentially in all of the small components of artifi-
cial photosynthesis, light absorbers, catalysts, so forth. And this is
completely hypothetical and has nothing whatsoever to do with
how this hub will review.

Mr. SIMPSON. My question was hypothetical, too.

Ms. DEHMER. But, for example, let us say there were a hublike
entity, and we discovered after 5 years, after the 5-year review,
that there were parts of it that were so important and had made
such great progress that we had to continue those. We could prob-
ably continue it within the existing hub, or we could have some
kind of other activity, you know, a set of small Energy Frontier Re-
search Centers that work on pieces of it.

So I think that what the Secretary of Energy’s Advisory Board
was saying is keep your options open. Not everything needs to be
a hub. Don’t start over, trying to build up all the same infrastruc-
ture all over again after 5 years. And consider how this particular
funding mechanism might work as we go into the future.

Mr. SimPsON. The batteries and energy storage hub is also in the
Office of Science

Ms. DEHMER. Right.
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Mr. SIMPSON [continuing]. But was funded in fiscal year 2012
and awarded at the Argonne National Laboratory. This battery hub
also involves four other national labs, five universities, and four
companies.

While the strong interest is encouraging, this does leave us won-
dering whether the involvement of 14 entities will spread funds
thin and create a hub under 14 roofs. And is this what we were
originally talking about when we were talking about hubs, trying
to bring things together under one roof for a single subject?

Ms. DEHMER. Some of the 14 are very small partners. I think,
looking at the experience of the Energy Frontier Research Centers,
honestly, I had thought that they are small, they are 2- to $5 mil-
lion. I thought that they would be largely under-one-roof entities,
and it turned out that they are not. And they work extremely well.

The challenge when you have multiple entities is management.
The management has to very strictly and very sternly use the part-
ners in a way that you get an outcome in the requisite period of
time. The hub itself, or the Energy Frontier Research Center itself,
cannot be a funding agency that doles out money to 14 partners.
It has to be a strongly organized, centrally managed entity that
pulls basic research in from its partners in order to produce a prod-
uct.

Mr. SimpPsoN. Okay. Thank you.

Ms. Kaptur.

Ms. KAPTUR. I am going to switch to a totally different plain here
for a second.

When we were out at Berkeley Livermore, Congresswoman Bar-
bara Lee of Oakland joined us for some of those meetings. And we
were very enthralled with all of the work being done on the ex-
panding universe there and the laser research nearby, and left
viewing the property on which a $100 million solar research facility
would be built.

But one of the topics that we discussed was the growing social
and commercial bifurcation in our own society, and those that have
meager options, and the pull that is occurring within this country
right now in many, many communities. And we began to engage in
a discussion about how the Department of Energy and its vast re-
search resources might serve as an integrator of capabilities that
could help improve life in some of the most forgotten corners of this
country.

And we wrote a letter to the Department of Energy and to Liver-
more, and we got a very good answer back, and this letter came
from the Congresswoman and myself. But we have a bit of a coali-
tion going here in the House including Congresswoman Fudge of
Cleveland; Congressman Fattah, who was here this morning, from
Philadelphia; and Congresswoman Moore of Milwaukee. We are
finding we share some similar challenges, including many places
where there are nutrition-short communities in this abundant soci-
ety, and where many individuals live right at the edge.

And so we started thinking about how we could restore on the
nutrition front the ability to grow and raise product, and to create
a growing system that would be the most energy and water effi-
cient that exists anywhere in the world. And you could almost roll
it into any neighborhood, attach it to any church, put it up on a
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lot. And you would think the Department of Agriculture would be
doing this, but I guarantee you they are not.

And even thinking about advanced systems that are very cost-ef-
fective, but, for example, where the covering, whatever that might
be, might be a thin, multilayer creation that would have energy ca-
pability, and where the source of water would be well timed, and
you would literally have an easy production platform.

So the reason that I am asking this question is when we went
to Argonne a few weeks later, it was so interesting, because I don’t
think the people at Berkeley told them what we were interested in,
but they presented us with this brochure about revitalizing urban
America, having a role in the redevelopment of urban communities.
It was interesting to go through that. So Argonne is involved, mak-
ing an effort in the Chicago area.

And my question to you really is is there a way for you to take
a look at the letter that we wrote to Berkeley, what Argonne is
doing, and develop a dialogue with the Department to find a way
to pinpoint some of these smaller efforts in these communities that
we are talking about, and to develop a concept that would really
be breakthrough that we could use in this country and, frankly,
globally? And that is really, I think, something that I would like
the Office of Science to consider. If a couple of your labs are al-
ready doing some things out there—Mr. Fattah talked about
weatherization and some of the new energy-efficient technologies
that can be integrated into our urban communities and some of our
rural communities that are living at the raw edge.

I wanted to mention that to you, because I think we want to
grow, we want to grow this effort, and we want to see what the
Department of Energy and its incredible scientists could offer to
meet the other half of America that is not able to travel to Berke-
ley or to Argonne and to see what I saw, and would very much ap-
preciate your attention to the letter that we sent and some of the
materials we are gathering now from the Department. Perhaps you
could find a way to help us integrate our approach.

Ms. DEHMER. I am happy to do that. I know that Argonne Na-
tional Laboratory is working with the City of Chicago and the Uni-
versity of Chicago to reach out and look at some of these issues.
I am happy to look at that.

Ms. KaAPTUR. Thank you.

Thank you very much, Mr. Chairman. That is my last question.

Mr. SiMPSON. If there are no other questions, I thank you, Doc-
tor, for being here today. We look forward to working with you on
these fascinating projects that, frankly, I don’t understand, but I do
like to listen to them.

Thanks for all you do, and we look forward to working with you.
I am sure that there will be some questions that will be submitted.
If you could return them within 4 weeks, because we are going to
start trying to mark up our bill relatively early, so your input
would be very valuable.

Adjourned.
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STRATEGY AND PROGRAM MANAGEMENT
PRIORITIZING FUSION WITHIN THE OFFICE OF SCIENCE

Subcommittee. Dr. Dehmer, you know as well as anyone that striking
a balance among our science priorities is not easy. Within the fusion
program especially, finding the right mix between our domestic fusion
program and ITER, the international fusion experiment, can be particularly
difficult. Both domestic fusion and ITER are important. We must participate
in ITER for our domestic fusion program to be relevant, and our domestic
program must be strong to allow our scientists to take advantage of ITER
once it’s brought online.

Unfortunately, this year’s budget request funds neither the domestic nor the
international program sufficiently. The fusion program as a whole is cut by
$90 million, or 18 percent, from the level enacted in last year’s omnibus
appropriations bill, reducing the domestic fusion program by $40 million
and ITER by $50 million.

IfITER is such a priority for the Science program—and we have been told
that it is one of your top priorities across all disciplines—shouldn’t this
prioritization be reflected at the program level? Why does the
Administration continue to propose substantial reductions to the Fusion
Energy Sciences budget?

Dr. Dehmer. The proposed funding level for the Fusion Energy
Sciences program is sufficient to meet our ITER obligations in FY 2015 and
to enable FES to be highly competitive on the world stage in both magnetic
fusion and discovery-class science. This request supports the U.S. ITER
Project Office for R&D, design, and procurement; as well as the U.S. cash
contribution to the ITER Organization; and the fabrication of key U.S. in-
kind hardware contributions.

The recent Management Assessment of the international project revealed
significant shortcomings. The Administration agrees with the ITER
Management Assessment’s findings that the management of the
international ITER Project must be significantly improved for ITER
success. We believe that the ITER Organization needs to adopt and execute
all of the Management Assessment’s recommendations. We continue to
apply the project management principles of DOE Order 413.3 to the U.S.
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ITER Project, and we will assess the U.S. ITER project annually. We are
monitoring the actions of the ITER Organization and the ITER Council
closely. The proposed funding level will ensure that U.S. in-kind
contributions maintain U.S. commitment to FY 2015 project needs,
consistent with the priority placed on project success.
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NEW FACILITIES COMING ONLINE AND FACILITY CLOSURES

Subcommittee. Dr. Dehmer, several major facilities or upgrades are
under construction and slated to come online in the next several years. These
include the National Synchrotron Light Source-II at Brookhaven National
Lab, the Linac Coherent Light Source-II at Stanford, the upgrade to the
accelerator facility at Thomas Jefferson Lab, and the Facility for Rare
Isotope Beams at Michigan State. These facilities promise cutting-edge
science capabilities, but also will require hundreds of millions of dollars to
operate.

As these facilities come online, you will likely be under a flat budget. Where
will you find savings to pay for these new operating budgets?

Dr. Dehmer. The decades-long history of the Office of Science shows
that both research programs and facilities have been terminated in order to
pursue the most promising new investments in research, tools, and major
facilities. Such transitions are made in both flat and increasing budgets.
Recent budget requests demonstrate the Office of Science’s willingness to
make the difficult decisions to close long-running user facilities in order to
realize new investments: in recent years the Office of Science closed the
Tevatron at FNAL, the Holifield Radioactive Ion Beam Facility at ORNL,
and the Intense Pulsed Neutron Source at ANL. However, we believe that
the FY 2015 Budget with modest growth would provide the resources for the
Office of Science to successfully deliver our highest priority investments in
new and upgraded user facilities while continuing to serve today’s mission
needs.

Subcommittee. As budgets have tightened, it’s become increasingly
difficult over the last several years to meet all of the construction and
operating budget needs for facilities across the Office of Science. It is
especially difficult for us to make wise decisions when we only have your
budget proposal to analyze—something that makes little sense, given the
multi-year nature of construction projects and operating budgets, as well as
grants that can mortgage future-year funds. Can we expect to see a five-year
plan from the Department with its future construction needs?

Dr. Dehmer. This year’s request proposes to phase out the National
Synchrotron Light Source (NSLS) at Brookhaven Lab in New York to bring
its successor — NSLS-II, which will be the world’s most advanced
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synchrotron light source — online in fiscal year 2015. The request also
proposes to terminate the Lujan Neutron Scattering Center at Los Alamos
National Lab, which is a major user of Los Alamos’ proton accelerator
LANSCE [pronounced “lance” ] that is also used to support the NNSA’s
Stockpile Stewardship Program.

Subcommittee. Can you explain to us how you arrived at these
decisions? Why is Lujan a lower priority within the BES program?

Dr. Dehmer. When construction of the Spallation Neutron Source
(SNS) at Oak Ridge National Laboratory commenced in the mid-1990s, it
was anticipated that the lower power and smaller capacity pulsed neutron
centers—the Intense Pulsed Neutron Source (IPNS) and the Lujan Center—
would ultimately be superseded. Operations at IPNS ended in 2008. Our
decision to propose ending operations at the Lujan Center in Fiscal Year
2015 reflects the fact that the SNS has demonstrated the design specification
for beam power on target, achieved reliable operations in excess of 1 MW,
and is nearly fully instrumented. The Department’s other high-energy
neutron scattering source, the High Flux Isotope Reactor (HFIR) at Oak
Ridge National Laboratory, is also fully operational. Together, SNS and
HFIR provide complimentary, flexible, world-class neutron scattering
research tools that serve U.S. scientists and adequately address DOE mission
needs.

The decisions to close the Lujan Center and the National Synchrotron Light
Source (NSLS) are consistent with the facility prioritization advice provided
by the Basic Energy Sciences Advisory Committee in February 2013, which
ranked the Lujan Center and NSLS as “lower priority,” the lowest rating
available to the committee. The Lujan Center and the National Synchrotron
Light Source were the only two facilities to receive the lowest rating, and we
propose to cease operations of both facilities in FY 2015.

Subcommittee. How do you think the shutdown of Lujan will affect
LANSCE, and did you take those potential impacts into account when
formulating this year’s budget request to terminate the facility?

Dr. Dehmer. The Lujan Neutron Scattering Center is one of five
facilities that make use of the LANSCE accelerator complex; the other four
facilities are the Isotope Production Facility (IDF), Proton Radiography
(pRad), Ultra-Cold Neutrons (UCN) and Weapons Neutron Research
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Facility (WNR). The Lujan Center is a “stand alone customer” for the
LANSCE accelerator complex, so the cessation of operations at the Lujan
Center does not affect the operation of the four other facilities connected to
LANSCE.

Subcommittee. The National Nuclear Security Administration
(NNSA) is the other major user of this facility. What is NNSA’s position on
the shutdown of the Lujan portion? Is there any proposal for NNSA to take it
over?

Dr. Dehmer. NNSA will continue to operate the Weapons Neutron
Research Facility (WNR), which has neutron flight paths in an independent
building and three flight paths in the Lujan Center building. The operation of
WNR can continue independent of the cessation of operations at the Lujan
Center. SC and NNSA are discussing plans for the future of other
instruments in the Lujan Center.
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SECURITY AT BUILDING 3019 AT OAK RIDGE NATIONAL LAB

Subcommittee. Dr. Dehmer, Building 3019 at Oak Ridge National
Laboratory has been an issue of particular concern over the last several years
as we look deeper into security across the Department. This building stores
Uranium-233, which could be used to produce nuclear weapons and must be
kept secure. While the Office of Environmental Management is responsible
for the disposal of materials and cleanup of the site, the security of the site
falls to your office.

Dr. Dehmer, to the extent that you can discuss them, what specific issues
were uncovered regarding security at building 3019, and what progress has
the Office of Science made in securing building 3019?

Dr. Dehmer. After the July 2012 security incident at Y-12, the
Secretary ordered reviews of the security posture of the twelve DOE
Category I special nuclear materials (SNM) facilities located across the DOE
complex, including Building 3019. The Office of Health, Safety, and
Security (HSS) and the Office of Science conducted four assessments of
security at Building 3019 from October 2012 to February 2014. Each
review indicated that the nuclear material was protected.

In response to the reviews, SC has initiated activities designed to clarify
authorities and responsibilities, improve integration of the contractor and
Federal entities, move Oak Ridge towards a learning culture, improve
Federal oversight, identify opportunities to accelerate disposition of the
material, and increase rigor in “security basis” documentation and searching
for efficiencies. Examples include:

e FEstablished clear roles and responsibilities for S&S management,
operations, and oversight aligned with appropriate line
management authorities and executed associated staff training.

e Selected a contractor, National Strategy Protection Services
(NSPS), to provide security protective services for ORNL
including Building 3019, the East Tennessee Technology Park, and
facilities within the town of the Oak Ridge.

e Developed processes to ensure that the three contracts focused on
Building 3019 S&S remain aligned and integrated and reflect
current requirements.
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e Established a Building 3019 Independent Team, under the
leadership of an SES manager, to ensure that a comprehensive and
integrated corrective action plan was developed, to provide
independent perspectives and feedback, and to ensure effective
federal corrective actions are implemented.

e Tested physical security system enhancements, including cameras,
noise deterrents, and improved assessment tools, which are being
incorporated to reduce the false and nuisance alarm rates at
Building 3019 and increase efficiency.

The HSS follow-up assessment of Building 3019, completed in February
2014, noted that there has been significant improvement in the overall
security posture at Building 3019, recognized that the Office of Science has
established one of the most rigorous S&S Survey Programs in the
Department, and acknowledged the highly proficient equivalency/exemption
renewal process. However HSS also identified areas that still need
management attention to address lower threshold threat scenarios, improve
performance testing, and improve the response in performance and
coordination of the Special Response Teams (obtained from Y-12) when
responding to an event at Building 3019.

Subcommittee. The building will need to be secured as long as U-233
and other materials remain on-site. How much is the Office of Science
expecting to spend to secure Building 3019 until the sensitive materials are
moved out, and when can we expect to see these materials packaged and
moved out of this site?

Dr. Dehmer. The security budget for the Protective Force designated
for protection of Building 3019 is approximately $6 million per year.
Additional investments in physical security to address system upgrades are
borne by the Office of Science and vary based on protection needs. These
costs are expected to continue until the disposition of the higher risk nuclear
material.

The operators at Building 3019 are poised to ship the Consolidated Edison
Uranium Solidification Project (CEUSP) material, and the Department is
working with the State of Nevada through a joint Nevada/DOE senior
working group to address concerns raised by the state about the disposal of
the material at the Nevada National Security Site. The Department has
conducted public meetings in the communities around the Nevada site. The
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next working group meeting is scheduled for May 2014. Completion of the
CEUSP material disposal will reduce inventory in Building 3019 by

half. The remaining U233 heterogeneous material will require processing
and down blending prior to disposal. Conceptual design work associated
with this down blending operation has been initiated. The current planned
completion date for the U233 Project is FY 2024. SC and EM agree that the
expedited removal and ultimate disposition of the U233 material is the best
method to reduce the security needs for Building 3019. The Department is
currently developing the Congressional Report required by the FY 2014
Consolidated Appropriations Report Joint Explanatory Statement, which
will provide a life-cycle cost estimate for completing removal of the U233
inventory from Building 3019 by 2019.

Subcommittee. Just last year we were hearing about the progress
being made in getting these materials out. What has happened since then to
slow things up, and what is being done to address the situation?

Dr. Dehmer. DOE was prepared to begin shipments of CEUSP to the
Nevada National Security Site in June 2013. However, these shipments are
on hold as the Department and the State of Nevada continue to discuss
concerns raised by the State. The Secretary met with Governor Sandoval in
August 2013 when they formed a joint Senior-level DOE/NV Work Group
to address the State’s concerns, and the working group has met several times
since its formation. The next working group meeting to address remaining
concerns is scheduled for May 2014.
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FUSION ENERGY SCIENCES
THE IMPORTANCE OF A LONG-TERM FUSION PLAN

Subcommittee. Dr. Dehmer, this Committee has grave concerns about
the Administration’s proposal for Fusion Energy Sciences in the budget
request, because it cuts the program by 18 percent without offering any
vision for its future. The fusion program remains important to our nation’s
ability to compete in science and engineering, and to our future energy
sector, and we must chart a viable path forward.

Last year’s omnibus appropriations bill includes a directive for the Fusion
Energy Sciences Advisory Committee to develop a long-term plan and a set
of priorities based on several different funding scenarios that this Committee
determines to be realistic. Can you describe for us how the work to develop
that plan is going?

Dr. Dehmer. The Office of Science fully intends to respond to this
requirement for a strategic plan. The Office of Science has prepared a charge
to the Fusion Energy Sciences Advisory Committee (FESAC), and this
charge will be officially delivered to FESAC at its meeting in April 2014. A
FESAC subpanel will be put in place to work on this prioritization; this
process will include hearing from stakeholders their own views on priorities.
The FESAC report will serve as input to be considered by the
Administration as it composes a strategic plan, which we will submit to
Congress in fulfillment of the requirement.

Subcommittee. What do you believe are some options for moving the
domestic fusion program forward in a meaningful way?

Dr. Dehmer. The FY 2015 budget request supports a research
portfolio that positions the U.S. to be highly impactful on the world stage
over the next decade. The request sustains significant investments in U.S.
core strengths across a variety of research areas.

Continuing U.S. leadership will build on strengths that exist at Princeton
Plasma Physics Laboratory (PPPL), the sole program-dedicated laboratory in
plasma and fusion sciences; on operation of world-class facilities at PPPL
and General Atomics; on leadership in fusion simulation and materials



293

sciences; and on strong partnerships with unique foreign fusion research
facilities.
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AN INADEQUATE REQUEST FOR DOMESTIC FUSION

Subcommiittee. Dr. Dehmer, last year’s budget request proposed to
reduce the domestic fusion program by $64 million, or 21 percent, and to
terminate the MIT facility. This Committee rejected those proposed
reductions. This year’s request once again proposes to reduce the domestic
fusion program — this time by $40 million, or 13 percent. I applaud the
Department’s decision to bring the MIT facility to a close over the coming
years, but the domestic fusion energy budget as a whole is entirely
insufficient to support this nation’s leadership role in fusion sciences.

In fact, the last time the Office of Science charged the Fusion Energy
Sciences Advisory Committee, the scientific body that advises the
Department on the fusion program, to develop priorities for the domestic
fusion program, that advisory committee reported back that the
Department’s 2013 request of $257 million was, and I quote, “inadequate to
address even the highest priorities in a timely way.”

Do you feel that this year’s request allows you to support this nation’s
leadership role in fusion sciences while many other countries invest heavily?
How can this Committee best support our domestic fusion program and its
facilities?

Dr. Dehmer. The budget request for FY 2015 will lead to a program
that is highly impactful on the world stage, with world-class large-scale
magnetic fusion facilities, vigorous and well-targeted international
partnerships that leverage U.S. expertise, and a wide range of innovative
university programs in the fusion and plasma sciences that serve the research
and educational needs of over 350 students nationwide.
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INADEQUATE SUPPORT FOR ITER

Subcommittee. In this year’s budget request, the Administration
proposes to reduce the U.S. contribution to ITER to $150 million in fiscal
year 2015, Just last year, the Administration proposed $225 million to meet
our scheduled commitments for the same project and received $200 million
in the fiscal year 2014 omnibus appropriations bill.

Dr. Dehmer, what has changed since last year? How will this year’s request
to cut $50 million from ITER impact last year’s plan to complete the U.S.
contributions, and when do we expect to complete delivery of our
contributions to the project?

Dr. Dehmer. The Administration’s proposed $150 million budget
reflects U.S. concern about the pace of the project and the project
management as documented by the 2013 Management Assessment (MA).
This budget request allows the U.S. to meet its hardware and cash
commitments for FY 2015. The U.S. will continue to assess the operation of
the project on an annual basis.

Subcommittee. When can we expect to see a final DOE project plan
and data sheet for our contributions to the ITER project? Do you think it’s
wise to ask the Committee to cut ITER without knowing the impacts it could
have on our international commitments?

Dr. Dehmer. The U.S. would incur substantial risk by baselining the
U.S. ITER Project prior to the creation of a realistic international schedule
by the ITER Organization (IO). The intention of the IO is to complete such
a schedule by June 2015.

Subcommittee. Will this delay impact ITER’s timeline as a whole?
Will this level of support for ITER not raise a lot of eyebrows in the
international community, since all of the other participant countries have
committed their funding?

Dr. Dehmer. Without a realistic international schedule, the impact of
the U.S. delivery commitments to the ITER project is unclear. As reluctantly
as some have come to this conclusion, it has become clear that the ITER
Organization and the Members need to significantly improve the
management of the overall ITER project.
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Subcommittee. Some have suggested that other areas of science and
energy should take priority and we should withdraw from ITER. What
portion of the ITER project are we contributing, and what would be the
consequences of withdrawing?

Dr. Dehmer. Most of the U.S. contribution is in-kind hardware. The
U.S. contributes 9.09% of the project scope during the construction phase,
which includes our in-kind contributions and our share of common expenses
for the ITER organization and for installation and assembly of the machine.
According to the terms of the ITER Joint Implementing Agreement,
withdrawal from the Project does not relieve a Member of its obligations to
the Project.

Subcommittee. Do you see any evidence that any of ITER’s partner
countries will not meet their expected financial commitments, or are all of
their commitments holding firm?

Dr. Dehmer. We have not seen evidence that other Members will not
meet their financial commitment; however, there is a long construction
period ahead, and we cannot speculate on the future.

Subcommittee. If ITER works as intended, what are the steps betweer
ITER and commercialized fusion power, and at what cost?

Dr. Dehmer. Research will be needed to address remaining scientific
and technological questions in fusion materials and closing the fusion fuel
cycle. Then a fusion “demo” reactor that puts power on the grid will be
required prior to construction of a commercial power plant. Both “demo”
and a commercial power plant would be nuclear facilities and thus would
require substantial investment.
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BASIC ENERGY SCIENCES
FLAT BUDGET SCENARIO

Subcommittee. The Basic Energy Sciences [BES] program budget
consists of funding for research, the operation of existing user facilities, and
the construction of new facilities and equipment. The long-term success of
the BES program hinges on striking a careful balance among these three
areas. However, the increasing level of research commitments, higher
operating costs, and new construction make it difficult to adequately fund all
three components within existing budget constraints. Anything short of a
considerable increase for BES will force us to decide which activities or
facilities to shrink — or in a few cases, which to terminate.

Dr. Dehmer, this year’s request solves BES’ dilemma by increasing its
budget at the expense of other programs. Given the constraints this
Committee is operating under, how will the BES program fare in the event
of a flat, or even decreasing, budget scenario?

Dr. Dehmer. If the BES budget is held flat with FY 2014, we would
continue with the highest priority activities, among them the LCLS-II and
the APS upgrade. Reductions would be necessary, and we would seek
appropriate advice.

Subcommittee. If you have to live within existing budget levels, what
would you cut in order to fund your top priorities within this program?

Dr. Dehmer. As noted previously, many BES activities are among the
highest priorities in the Office of Science, and, as demonstrated in this
budget submission, the BES budget is increased at the expense of other
activities. We have proposed one closure in the BES budget, the Lujan
Neutron Scattering Center. We would adhere to prior advice and seek new
advice if additional reductions or terminations were required.
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ENERGY FRONTIER RESEARCH CENTERS

Subcommittee. The 46 Energy Frontier Research Centers (EFRCs)
established in 2009 completed their 5™ and final year of funding in fiscal
year 2013. Last year’s omnibus appropriations bills provided $100 million to
continue this program, with the 16 additional centers funded by the 2009
stimulus not being renewed.

Can you tell us how the Office of Science is moving forward with EFRCs in
fiscal year 2014? Do you plan to simply extend some or all of these centers,
or are you holding a competition for which existing EFRC’s can apply?

Dr. Dehmer. The initial 5-year project period for the current 46
EFRCs ends on July 31, 2014. An open recompetition of the entire EFRC
program is taking place in FY 2014. A Funding Opportunity Announcement
(FOA) was issued on September 30, 2013, with a proposal submission
deadline of January 9, 2014. The FOA encouraged renewal proposals as well
as applications from groups proposing new EFRCs. New and renewal
awards will be selected based on peer review by external experts. All of the
current EFRCs, including those funded through the Recovery Act, have an
equal opportunity for renewal in this competition.

Subcommittee. Can new EFRC’s apply?

Dr. Dehmer. Yes, new EFRCs were eligible to apply in response to
the FOA and many did.

Subcommittee. It’s important to remember that EFRC’s did not exist
before 2009. And as with any new program, we must constantly evaluate
their success and ensure that momentum is not the only reason they continue
to be funded. Dollar for dollar, how do the EFRC’s stack up against other
modes of research at the Department?

Dr. Dehmer. In 2012, DOE conducted a midterm scientific peer-
review of all 46 EFRCs. External reviewers found that as a portfolio the
EFRCs had high productivity and demonstrated world leadership; enabled
high-risk, high-reward research that would not otherwise be attempted;
brought together synergistic, cross-disciplinary teams that challenged their
members to ask more difficult questions, leading to potentially
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transformational results; and accelerated the rate of both success and failure,
from which lessons were rapidly learned and adjustments quickly made.

At the end of FY 2013, after four years of research activity, the 46 EFRCs
had produced an impressive breadth of accomplishments, including over
4,000 peer-reviewed journal papers, over 200 patent applications and over
90 additional patent/invention disclosures. EFRC students and staff have
gone on to work in more than 215 university faculty and staff positions,
more than 340 industrial positions, and more than 130 positions at national
labs, government and non-profit organizations. Nearly 60 companies have
benefited directly from EFRC research.

The EFRCs stack up well against other modes of research at the Department.
Recently, the Secretary of Energy Advisory Board assessed the EFRCs, the
Energy Innovation Hubs, the Bioenergy Research Centers, and ARPA-E and
concluded that the EFRCs are appropriately scoped and funded for the basic,
innovative research that they pursue.
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COMPUTATIONAL MATERIAL SCIENCES

Subcommittee. For computational material sciences, the request
proposes $24 million for a new activity that would support four large teams
of scientists and engineers to conduct basic research and develop software
codes for the design of functional materials.

Can you explain to us what this new research activity will accomplish, and
why is it important for the Basic Energy Sciences program?

Dr. Dehmer. The computational materials sciences activity will
support research that transcends simple extensions of current theory and
models of materials discovery and design. The proposed activity would
support up to four integrated theory-computation-experimental teams to
develop and deliver community codes and research-oriented software for
predictive design of functional materials. Teams will focus on different
aspects of functional materials, such as strongly correlated matter,
conversion of solar energy to electricity, design of new catalysts, and
transport in materials for improved electronics. The research will include
development of new theory, mining experimental and theoretical databases,
performing in situ and in operando characterization to generate the specific
parameters needed for computational models, and confirming predictions
with well controlled synthesis.

The proposed research will leverage recent advances in materials synthesis,
processing, and characterization, and concurrent advances in computational
science, enabled by DOE’s high performance computing capabilities. Many
of the underlying phenomena require understanding the dynamics at ultrafast
time scales and with near atomic resolution, which will require the
sophisticated instrumentation at DOE’s user facilities. The Office of Science
is uniquely positioned to seize this opportunity.

A number of community-based strategic planning activities and reports have
strongly supported increased investment in computational materials
sciences, and in particular, the need for software tools and associated
databases. Today, the leading and dominant materials applications (VASP
and Themo-Calc) were developed and commercialized by European
companies and require hefty licensing fees. The licenses often do not include
access to the source code, making it impossible to tailor the codes to suit the
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individual applications. In addition, the codes are not designed for
parallelized computing platforms that we use today.
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ADVANCED SCIENTIFIC COMPUTING RESEARCH
EXASCALE COMPUTING

Subcommittee. The “Exascale initiative” has been the major thrust of
the Office of Science’s computing programs over the last several years. For
the benefit those in this room who, like me, aren’t computer scientists,
exascale computers would be about one thousand times faster than today’s
fastest systems.

Can you briefly explain how exascale computing differs from how today’s
supercomputers function?

Dr. Dehmer. The exascale computer will be able to do calculations
approximately 1,000 times faster than petascale computers. DOE’s goal is to
develop capable and strategically high-impact exascale computing platforms
that will not only perform operations substantially faster than today’s
highest-performing systems, but provide substantially improved application
performance. These systems will enable more precise models of very large
complex systems—some of which have been inaccessible or, by necessity,
have been greatly simplified so that they could run on petascale systems. In
other words, this increase in capability doesn’t just mean less time spent
doing calculations; it means that the computer models we use to predict
phenomena for discovery science and engineering can be that much more
realistic.

Our goal is to deliver this capability with power and size footprints similar to
that of our current systems. Of equal importance are our investments to
develop the computer science tools, software, and methods for scientists and
industry to more effectively use these future high performance computing
systems.

Subcommittee. What are the major technical challenges?

Dr. Dehmer. To understand the challenges of developing capable
exascale systems, it is important to realize that the performance of today’s
computers can no longer be increased in the manner of the past decades, i.e.,
by decreasing the feature size of processors and memory. The new ways of
increasing performance will require that computers are designed so that
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computer scientists, system architects, programmers, and users are involved.
The most significant challenges include the following:

1. Billions of processors in next-generation computers present two
technical challenges: the first is making all the processors work
together and the second is to make sure that one bad processor does
not crash the system or corrupt the answer.

2. Developing energy efficient computers is a challenge spanning
hardware, software, and application efforts. Improving energy
efficiency will have big payoffs in the operating cost of our facilities,
for the broader scientific community, and for the U.S. computing
industry. Lowering the energy footprint of computing helps at all
levels—from laptops to supercomputers.

3. For computers to be useful for next-generation scientific and
engineering simulations, memory capacities must be increased.
Memory and storage technology have not, historically, progressed as
fast as processor technology and use a significant amount of power.
This challenge is not unique to scientific computing, and advances in
this area will also benefit computing more broadly.

Subcommittee. Last year we heard a number of dates thrown around
for the Department’s target timeframe for developing an exascale computing
system. What is your current target date for completing an exascale system,
and is that supported by this year’s request of $91 million in Science and
$50 million in NNSA?

Dr. Dehmer. The request of $141 million supports the joint plan of SC
and NNSA to continue our preparations for a program to achieve exascale

by 2023.

Subcommittee. What does the nation gain from a large investment in
exascale computing — what will we able to do that we cannot today?

Dr. Dehmer. We are doing a great deal with today’s leadership
computing systems. However, in many cases we are modeling parts of
systems and piecing models together and modeling simplified, or “proxy,”
systems. For example, we have been using experiments and computers to
model combustion for decades with the goal of improving efficiency and
reducing pollution. The early models approximated simple laboratory
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flames. Today’s systems can model hydrocarbon combustion in fairly simple
geometries, but we still cannot model more complex fuels and geometries
such as biofuels in jet engines. The Department has many complex systems
for which we need to predict long-term behavior—such as the electricity
grid, advanced reactor designs, materials under extreme conditions, new
energy storage devices, and the reactive transport of contaminants in
groundwater.

Investments for exascale computing will allow for greater fidelity in the
models, more realistic predictions, and more realistic answers to questions of
critical importance to the DOE mission, scientific progress, and industrial
growth.
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GLOBAL COMPETITION FOR THE WORLD’S FASTEST
COMPUTERS

Subcommittee. The United States has been a leader in advanced
computing since the industry’s invention, and we have dominated the list of
the world’s fastest computing systems in that time. The Office of Science’s
advanced scientific computing systems used for cutting-edge research have
been at the top of that list for many years.

But over the last decade, others such as China, Europe, and Japan have
ramped up their investment in advanced computing, and we’ve been neck-
and-neck with these in the last several years.

Dr. Dehmer, can you sum up what the competitive landscape looks like right
now for advanced computing, and how the U.S. fits in?

Dr. Dehmer. Global competition in high performance computing is
real and, as you noted, China, Japan, and Europe are our primary
competitors. According to the November, 2013 Top 500 list of the most
powerful supercomputers in the world, the United States has five machines
in the top ten. Titan at Oak Ridge is number two at 27 petaflops. China
remains at the top of the list with the 54 petaflop Tianhe-2. The other
machines in the top 10 are the 11 petaflop K computer from Japan and three
systems from Europe. Although the current Chinese top-rated computer has
a mix of U.S.-based and China-based chips, China as well as Europe have
stated goals for their next-generation computers to be based on indigenously
designed chips. In addition, China has announced its intention to train
approximately one million computer scientists by 2020.

Leadership in high performance computing and computational science
affords the ability to define industry standards, maintain control of critical
hardware manufacturing, and be the first to confer advanced computing
capabilities to domestic industries and research.

Subcommittee. How much of the United States’ performance in this
arena is driven by federal investment through the Office of Science and
other agencies?

Dr. Dehmer. The U.S. has a history of successfully advancing the
frontier of high performance computing. The forefront computational



306

systems leading these advances have always been the result of government-
industry partnerships. The Department of Energy worked with U.S. vendors
to develop and deploy the first terascale systems in the late 1990s and the
first petascale systems in the beginning of this century.

Subcommittee. Can you discuss how other science programs gain new
capabilities through the Office of Science’s high performance computing?

Dr. Dehmer. Robust partnerships among application scientists,
computer scientists, and mathematicians are the key to ensuring other
science program missions benefit from high performance computing. The
Scientific Discovery through Advanced Computing (SciDAC) program was
established in 2001 to foster such partnerships. This program has
dramatically improved the ability of the other programs to gain scientific
insights from high performance computing and effectively use leadership
resources. For instance, through SciDAC-2, combustion researchers created
a new method of producing high fidelity models of direct injection processes
for automobile engines, produced tools to manage petascale data archives
and make them available to other scientists, and increased the efficiency of
fusion simulation codes. Today SciDAC-3 partnerships are developing
codes to improve energy storage technologies, new high performance
computing software and tools to advance new designs, concepts and
technologies for particle accelerators research and high-performance
predictive models to guide research on next-generation fusion facilities.
Staff at the Office of Science’s Leadership Computing Facilities have also
been very effective in preparing users from across the open science
community, including industry, to take advantage of the capabilities
available. Today, in the physical and engineering sciences, the use of
advanced simulation techniques and, increasingly, big data analytics, are
ubiquitous and integral to both experiment and theory—future advancement
in these areas is inextricably linked to advances in next-generation
computing and simulation science.
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HIGH ENERGY PHYSICS
POSSIBLE REDUCTIONS AT FERMILAB

Subcommittee. Dr. Dehmer, this year’s request cuts the High Energy
Physics program by $54 million below the fiscal year 2014 level.

Will these proposed reductions result in workforce reductions for Fermilab,
the major lab within the High Energy Physics program?

Dr. Dehmer. Reductions for construction projects are not expected to
have a significant impact on staffing. Much of the staff will be redirected to
work on the Basic Energy Sciences sponsored LCLS-II project being built
by SLAC National Accelerator Laboratory. The net reductions to staff,
which will be accomplished mostly through attribution, should be no more
than 40 to 80 FTEs.
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LONG BASELINE NEUTRINO EXPERIMENT

Subcommittee. Dr. Dehmer, with the shutdown of the Fermilab’s
Tevatron several years ago, there is now no major facility operating in the
United States that focuses on High Energy Physics, a wing of physics that
explores the basic model of the fundamental particles of matter. Europe’s
standard bearer in this area is the Large Hadron Collider, which discovered
the Higgs particle last year. Some say that the Long Baseline Neutrino
Experiment, if built, could keep the United States at the forefront of the
field.

Would the LBNE keep us as leaders in the High Energy Physics world?
How does it compare with the Large Hadron Collider?

Dr. Dehmer. Neutrino physics has been an area rich with discoveries
in the last decade. The Long Baseline Neutrino Experiment, as proposed,
would be world-leading in neutrino physics with a goal of understanding the
still poorly understood properties of neutrinos. The LHC is the world-
leading energy frontier facility with the goal of testing the Standard Model
by producing and studying new particles such as the Higgs Boson.

Subcommittee. Are we looking for international participation in a
potential LBNE project, whereby other nations invest in our facilities?

When the LBNE was originally envisioned, the National Science Foundation
was going to build and maintain the Deep Underground Science and
Engineering Laboratory, which would house a detector in South Dakota’s
Homestake mine for a particle beam generator based in Illinois. The NSF
has since backed out of the deal, with the Sanford Underground Research
Facility (SURF) in South Dakota as its potential replacement.

Dr. Dehmer. Preliminary discussions with other countries indicate that
international partnerships would be beneficial to the LBNE project as well as
to our potential foreign partners.

When the LBNE was originally envisioned, the National Science Foundation
was going to build and maintain the Deep Underground Science and
Engineering Laboratory, which would house a detector in South Dakota’s
Homestake mine for a particle beam generator based in Illinois. The NSF
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has since backed out of the deal, with the Sanford Underground Research
Facility (SURF) in South Dakota as its potential replacement.

Subcommittee. If the LBNE project moves forward, will SURF
officially be used to house the detector?

Dr. Dehmer. Yes. Although other sites were considered, current
planning assumes that SURF will be the location of the LBNE far detector.

Subcommittee. We understand that SURF is not technically a DOE
facility, and it gets its funding from the State of South Dakota and a variety
of other sources. Your office is now providing about $15 million each year
for operations at SURF. Who technically “owns” SURF?

Dr. Dehmer. SURF is owned and operated by the South Dakota
Science and Technology Authority. DOE sponsored work is funded through
a contract with the Lawrence Berkeley National Laboratory.

Subcommittee. What is the funding breakdown for SURF, does it
comply with DOE’s health and safety requirements, and is there any
liability?

Dr. Dehmer. Currently, approximately half of the funding for SURF
comes from South Dakota and half from DOE.

LBNL has full time Environment Health and Safety (EH&S) staff on-site to
ensure compliance with all the conditions of the contract related to EH&S
and DOE’s requirements. LBNL established an independent oversight
committee charged to review and assess EH&S conditions and performance,
which meets regularly at SURF. The South Dakota Science and Technology
Authority (SDSTA) established a customized EH&S program formed from
DOE, Occupational Safety and Health Administration (OSHA), Mine Safety
and Health Administration (MSHA), and state regulations and requirements
to ensure the safety program appropriately addresses the unique
environments and challenges encountered while working underground. A
recent gap analysis of the SDSTA system and DOE’s 10CFR851 confirmed
the SDSTA’s program meets or exceeds the DOE’s EH&S

requirements. The SDSTA is a State of South Dakota authority,
enforcement of EH&S is conducted by the State of South Dakota’s Office of
Risk Management. Risks related to operation of the facility are managed
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with the purchase agreement with the SDSTA. The DOE does not incur
liability for the facility or its operation.

Subcommittee. Under what conditions will we continue to pay for
operations at SURF, and under what conditions will we no longer support it?

Dr. Dehmer. DOE is committed to supporting SURF for the duration
of the current HEP-supported Large Underground Xenon (LUX) experiment,
which is searching for dark matter, and the Nuclear Physics-supported
Majorana Demonstrator. Support beyond the lifetime of these experiments
will be linked to future projects. We expect recommendations from HEPAP
on this topic over the summer.
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NUCLEAR PHYSICS
SETTING PRIORITIES IN NUCLEAR PHYSICS

Subcommittee. Dr. Dehmer, the Nuclear Physics program in your
office will likely face some difficult tradeoffs between major facilities in the
near future. A flat or shrinking budget within the Nuclear Physics program
simply may not be able to support upgrades and operation of two existing
facilities—RHIC at Brookhaven Lab and the accelerator facility at Thomas
Jefferson Lab in Virginia—while also paying for construction of the Facility
for Rare Isotope Beams at Michigan State University. This year’s request
solves the problem by increasing the Nuclear Physics program by $24
million.

The Nuclear Science Advisory Committee released its results last year and
recommended, under a scenario in which the Nuclear Physics program must
live within a flat budget, to continue operation of CEBAF at Jefferson Lab,
to move forward with construction of FRIB in Michigan, and to shut down
RHIC in New York. As the Department searches for a balance among these
three facilities, does the Office of Science have a long-range plan for RHIC?

Dr. Dehmer. The Office of Science request includes funds for
continued operations at RHIC, which is making a significant contribution the
international field of heavy-ion physics. RHIC’s science mission remains
vital to determining the properties of the new state of matter discovered at
RHIC. RHIC has been operational since 2000 and is the only heavy ion
collider operational in the United States.

The Nuclear Science Advisory Committee’s recommendation was based on
flat funding from the FY 2013 appropriation, which was 8.7% below the

FY 2014 appropriation and 12.4% below the FY 2015 request. The
committee also noted that excising any one part of NP’s facilities would “be
a significant loss to the U.S. in terms of scientific accomplishments,
scientific leadership, development of important new applications, and
education of a technically skilled workforce to support homeland security
and economic development” and that “It would be a disaster for U.S. nuclear
science—a clear short term problem that would likely be the start of a longer
term decline of the field as a whole.”



312

Subcommittee. If you have to live within existing or shrinking
budgets for Nuclear Physics, what do you think strikes the right balance in
order to fund your top priorities within this program?

Dr. Dehmer. Our priorities for NP are to complete the 12 GeV
Upgrade, construct the Facility for Rare Isotope Beams and optimize the
operations of scientific user facilities.

The level of operations to commission the machine and start the new physics
program with the 12 GeV Upgrade could be curtailed, while RHIC
operations would be optimized within available funds to continue its world-
class physics program and exploit new capabilities recently made available.
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BIOLOGICAL AND ENVIRONMENTAL RESEARCH

MEDICAL RESEARCH FUNDED BY THE DEPARTMENT OF
ENERGY

Subcommittee. Dr. Dehmer, the Department of Energy has a history
of making significant contributions to diagnostic medicine through its work
in nuclear medicine, and to projects like the artificial retina. This is a double-
edged sword, however. When funds are limited—and they are and will
continue to be scarce—the Department must adhere closely to its own
mission, which does not include medical applications.

The Department’s national laboratories have capabilities that can uniquely
advance certain areas of medicine, like diagnostic imaging and certain
cancer therapies using radiation and particle accelerators. And while it
serves the nation’s interests to use those capabilities, fiscal realities demand
that funding appropriated to the Department goes towards its core
missions—which does not include medicine. This year’s budget request
proposes to eliminate funding for nuclear medicine research that was
included in last year’s omnibus appropriations bill.

To what degree has your office explored ways to use the capabilities at your
labs, but fund them by the appropriate federal agencies with medical
missions? This is done quite often at Department’s labs through various
“Work for Others” arrangements, and it seems like the right arrangement
here.

Dr. Dehmer. DOE’s Office of Biological and Environmental Research
has a long history of supporting the development of medical technologies
including medical imaging and the artificial retina. Today, DOE uses its
historical expertise to develop new imaging modalities as part of a broad
strategy to use plants and microbes to produce biofuels, to understand the
global carbon cycle, and to understand the movement of nutrients and
contaminants in the subsurface environment. Just as DOE’s expertise in
medical imaging technologies have and are being adapted for use in energy-
related research, so too the new technologies currently being developed by
DOE can be adapted for medical applications by other agencies. In addition,
DOE laboratories continue to use their nuclear medicine expertise to assist
the National Institutes of Health through their Work for Others
arrangements. The Work for Others programs are managed directly by the
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national laboratories, and overseen by DOE. The Department encourages its
laboratories to use this funding mechanism to make DOE expertise broadly
available to help meet the needs of other Federal agencies.
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